
Another town is safer tonight because these trained civilian members of the 

Ground Observer Corps are scanning the skies to warn against possible enemy attack. But all over America there 
are many areas, perhaps your own, that do not have this protection because the G.O.C. is seriously understaffed. 

In extending its vital work to all 48 states the Ground Observer Corps needs many thousands of new observers. 
You’ll find the G.O.C. both interesting and exciting! A few hours a week of your spare time will help keep your 
home and country safe. Volunteer today... contact Civil Defense! 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


Through the assistance of the Ground Observer Corps, the U.S.A.F. Air Defense Command is prepared 
for any alert with aircraft such as the Convair-built F-102A all-weather supersonic interceptor. 







How the Holley "hidden co-pilot” 
does two jobs with one handle control 



lEAOe« IN IHf OeSIGN, OeVElOPMtNT. AND lAANUFACTURE Of AVIATION FUEl MfTEIIINO DEVICES 



Need to save weight and space? Insure reliability? 

Guarantee fast action? Then consider the talents of pneumatics! 


Weight-saving pneumatic systems use smaller lines, require no return lines 
whatsoever. Even the heart of a pneumatic system — the compressor — 
aids in the task of conserving weight and space. You store 
air until it’s needed, building up higk-horsepoiver delivery from 
a lightweight, law-horsepower source! 


Pneumatic systems give fast, efficient performance through an 
extremely broad temperature range. Because the viscosity of the 
air they use remains essentially the same from — 65‘ to -|-250', 
pneumatic systems are never sluggish! 

Pneumatic systems are dependable — face no serious leakage 
problem. The compressor itself automatically compensates 
for any minor leakage which might occur. Furthermore, 
since the air used in the system cannot burn, pneumatics 
frees you from the danger of iiie! 


/ FOR 

PNEUMATICS i 


We here at Kidde have a complete line of pneumatic system 
components, including high-output compressors, as well as the facilities 
for engineering complete pneumatic systems. If you have 
a problem in pneumatics, please write us. 


Walter Kidde & Company, lnc.,1 01 8 Main Street, Beileviile 9, N. I. • Walter XlOile i Company tf Canada, Ltd., Montreal-Toronto 


Phillips 66 

PRESENTS I 


"lktones in aviatiw 


25*'* Anniversary of the “Sky Girls” 


This year marks the 2Jlh Anniversaiy of airprane stewardess service, which started 
back m 1930 when eight nurses firat started flying for Boeing Air Ttansport, a direct 
ancestor of United Air Lines. Today, United employs more than 900 stewardesses, chosen 
from thousands of applicants and trained at United’s school in Cheyenne, Wyoming. 
Apprommately 10,000 stewardesses are now flying for air lines throughout the world. 



IVs Performance that Counts! 

Long noted for pioneering in aviation, Phillips 
Petroleum Company continues to perform its 
part in meeting the very latest demands for 
highest quality aviation fuels and lubricants. 

Phillips is a major supplier of aviation gaso- 
line to United Air Lines, and to other leading 
air lines who use tremendous quantities of 
Phillips 115/145 grade aviation gasoline. 

Operators know that in aircraft fuels, it’s 
performance that counts. And they also know 
that Phillips 66 aviation gasoline is outstand- 
ing for performance! 

AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE. OKLAHOMA 
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Research develops aircraft 
bearings for extreme speeds 
and temperatures 

With jet aircraft flying higher and faster than 
ever before, bail bearings are being called on to 
meet increasingly severe conditions. For example, 
bearings that support the turbine wheels are sub* 
jected currentiy to temperatures up to 500° F. at 
high speeds and heavy thrust loads. 

Anticipating still greater demands in the future. 
New Departure's Aircraft Research Program is 
already developing bearings for operational speeds 
of over 100,000 rpm and temperatures moving up 
towards 1000° F. 

Typical of the bearings used in jet engines are 
New Departure’s split inner ring types. These 
bearings are giving satisfactory performance in 
production engines today at extremely high speeds 
and heavy thrust loads, Write for full details. 





NEW DEPARTURE 


DIVISION. OF GENERAL MOTORS 


BRISTOL. CON 


NEWS DIGEST 



Domestic 

Eastern Ait Lines pbns to announce 
this week an overall re-equipment pro- 
gram for turbine-powered airliners after 
,1 company meeting in New- York. East- 
ern will place large orders for Lock- 
litcd’s turbo-prop Electra and for the 
Douglas turbojet DC-8. Lockheed 
spokesmen anticipate that Eastern's 
Electra order will be larger than the 
35-pLine order placed by American Air- 
lines. Eastern will buy the Allison 
Model 501 turboprop engine for the 
Electra. following American's lead in 
placing a $12,500,000 order last week 
for tlic Allison powcrplant. National 
Airlines also is pLinning an Elcctra- 
DC-8 fleet (AW july 11. p. 108) but 
lias not yet placed firm orders. 

Seaboard &• Western Airlines and 
BOAC have entered into an interline 
air cargo agreement to expedite air- 
freight dcliseries o\er both carrier's 
routes through flic use of one airway 
bill. S&WA roccntlv made a sinhlat 
agreement with .American Airlines for 
trans-Atlantic cargo service (AW Sept. 
19, p. 142). 

Lockheed Electra turboprop trans- 
port ailerons and wing flaps will be 
made by Temeo Aircraft Corp., Dal- 
las. Tex., with first deliieries sched- 
uled for late 1956. Tomco will handle 
design tooling and fabrication of the 
eomponents. Electra work represents 
Temco’s first commercial subcontract. 

Ryan Aeronautical Co.. San Diego, 
Calif., will build structural components 
for Convair B-58 supersonic bomber 
under a contract totalling more than 
$500,000. 

Prototype Douglas SC-54 air-rescue 
conversion by Coniair-Ft, AA'orth has 
made its initial flight as a prelude to 
25-hr. flight check of electronic and 
special search and rescue equipment. 
Convair has a US.AF contract calling 
for conversion of 36 C-54s to air-rescue 

Fairchild C-123 assault transport has 
completed accelerated service test bv 
personnel of 309th Troop Carrier 
Group Assault (Fixed Wing) at Ard- 
more AFB, Okla.. during which the 
plane was flown 500 hr. in less than two 
months. Purpose of trial was to com- 
pile C-123 operational data, supply 
requirements and train flight and 

Radar training for 1.785 United Air 
Lines pilots begins next month. Course 


in C-band weather mapping equip- 
ment includes home-study and class- 
room work. UAL began installation 
of $2.5 million in RCA radar this past 
summet- 


Supcrcanicr U. S. S. Saratoga is sched- 
uled to be christened Oct. 8 at 
the N. Y. Nava) Shipvard, Brooklsm. 
A 60,000-ton sistership to the U. S.' S. 
F'orrestal, Saratoga is slated to be com- 
missioned early next year. Her con- 
struction began in December 1952. 

Navy and Marine Corps officials 
recently made a 49-min. flialif in Lock- 
heed C-130 Hercules turboprop-pow- 
ered transport at Matietta. Ga.. wliere 
tlie plane is in production for USAF. 
Visitors were; James Pvle, assistant to 
the Navy’s Assistant Secretary (Air). 
1.1. Cnidr. G. E. Lambert. Bu.Acr and 
Maj. W. H. Rodenberger, USMC, 
BuAcr. 


Cmdt. Harold T- Bartlett, (USN. 
ret.), who made an unsuccessful at- 
tempt to flv nonstop from Norfolk, 
Va.. to Panama Canal Zone in a PN- 
10 flying boat in 1926, died in San 
Francisco, lie was 68, 


Avionics & Missile Systems Labora- 
tories has been dedicated bv Svhania 
Electric Products. Inc. at Waltham, 
Mass- New 120,000-square-foot hbota- 
tory will utilize 700 technicians for 
research and development in radar, 
countermeasures, communications and 
missiles, lire latter function previously 
had been performed at Sylvania’s 
Whitestonc N. Y-, facility. 


Colonial C-1 Skimmer thrcc-place 
amphibian has been granted Type Cer- 
tificate lAl by Civil Actonautics Ad- 
ministration. Powered by a 150-hp- Ly- 
coming 0320 pusher engine turning a 
constant speed llartzcll propeller, tire 
C-1 has a top speed of approximately 
123 mph. It will sell for about $16,000 
with VHF radio and standard flight 
panel. Builder is Colonial Aircraft 
Corp., Deer Park, L. 1,, N. Y. 

Financial 

Capital Airlines reports a july net 
profit of $112,986 and operating profit 
of $310,896, Total opeoting revenues 
fot the mouth; $4,579,404. Passenger 
revenues totaled $4,201,472. Capital 
flew 237,008 passengers 73.833,595 
passenger-miles in Juh' compared with 
223,672 passengers flown 70,016,692 
passenger-miles in July 1954. 

International 

New airfreight carrier. Midland Air 
Line, has boon foriutd in Zurich, 
Switzerland, using Curtiss C-46s and 
Lockheed Constellations. The C-46s 
will fly airfreight from s’arious Euro- 
pean points to Basic where loads svill 
he transferred to Constellations fot 
air shipment abroad. 

Irish-Bcigiaii air agreement has been 
signed permitting .Act Lingus to flv 
from Dublin to Brussels and beyond 
ill exchange for Belgian trans-Atlantic 
rights at Shannon Airport. Airlines 
of both countries also arc allowed to 
open direct services between their 
capitals. 
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Today and Tomorrow... 



cANADAiR counts —in Guided Missiles 


Grim lierald of the push-button war, the guided missile’s development has 
become an urgent matter for all world powers. The missile itself is not 
enough , . . the race is now for sharper control, greater speed, higher altitudes, 
more sensitive response. 

In the interests of national security, this progiam is naturally classified 
but we can say this much: we are working closely with Canadian government 
research agencies, in the advanced technological fields of design, develop- 
ment and construction of guided missiles.We have produced missile airframes 
and control equipment . . . have seen them through actual firing tests. 

This is a challenging field, where Canadair engineers face and over- 
come new problems every day. In missile development, as in other fields 
of aeronautical achievement, people who know say, "you can count on 
Canadair.’’ 


C-L CAN ADAI R 

IIMIT6D, MONTSEAl, CANABA 





INDUSTRY OBSERVER 

fEditor’s nofe: This cofumn ivas iiTiMeii by Aviation Week's staff attend- 
ing the SBAC flying display at Farnborough and visiting the British aircraft 
iiidustryd 

► Avto and Saiindcrs-Roe interceptors, powered by combined turbojct-fOckct 
powerplants. arc scheduled for first flight within next few months- Saunders- 
Roe design will use high test peroxide in a decomposition cycle for its rocket 
motor; layout of the plane features a delta wing. 

►Gyron Junior, new turbojet developed by de Havilland as a half-thrust 
model of its massive Gyron (.AW Sept, 19, p, 13) appears to be a prospec- 
tive poweqslant (or produetion versions of some of the projects now nearing 
flight or on the drawing boards. Suggested airframes for the 8,000-lb. thrust 
Gyron Junior inelude the Saunders-Roe and Avro interceptors. 

► Performance of Avro Vulcan has exceeded requirements of contract bv 
substantial ma^in, approaching sonic speeds in level flight at extremely high 
altitudes- But -Avro designets, who had hoped to push plane into the super- 
sonic speed range, arc disappointed- Design is limited bv aerodynamics of 
tliick wing. To thin the wing would (for the delta form) mean a complete 
redesign of the major portion of the airframe. Current maximum perform- 
ance at altitude is apparently limited by availability of elevator control. 

► Recent 01ym]Jiis-Canberta altihide record of 65,876 ft. set by Bristol's 
Walter Gibb (AW Sept. 12. p. 17) did not show absolute limit of the 
design, Gibb had a margin of ten knots left between stall and compressibility 
when he stopped climbing. He landed with approximately 50 gallons of fuel 
in the tanks. 

► Vickers N'iscount replacement design is still not finalized. Argument now 
centers around wing location. Some factions in BE.A prefer high wing 
because of passenger acceptance of the Elizabethan- Others favor low wing 
layout. Vickers doesn't care but urgently needs an immediate decision 
from BEA. 

► Faitey FD 2 delta research craft is ]>ointcd toward understanding of prob- 
lems of maneuverability at high altitude and speed. Specific parts erf its flight 
research program will be devoted to study of intercepting supersonic bombers. 

► Gross neight of DH ! 10 in present pre-production configuration is 36,000 
lb. Armament now is a gun pack of four 30-inm. cannon. Like the Hawker 
Hunter's, the pack can be winched out of the airplane as a unit for fast serv- 
ice and fiira-around. Es’entual development of plane will be as a missile 
launcher. 

► English Electn'c P.1, designated as a long range interceptor, is limited by 
fuel capacity to the job of la^ct area defense. Development of the aircraft 
is expected to progress from current powerplant of twin Sapphires througli 
twin .Avons ultimately to a single Gyron. 

► Hunter Rvo-sealer derelopment is aimed at an all-weather figliter with per- 
formance superior— although not by a big enough margin— to the Gloster 
Javelin. Hawker and official sources act coyly about the design, hope it will 
be taken for a trainer. But the plane that was demonstrated at Famborougli 
had a large painted stencil on left-hand side of nose, labeling the radar 
cooling connection. 

► Rolls-Rovce vertical takeoff projects, not to be confused with the company's 
"flying bedstead" which is simply a control test rig, are joint Anglo-American 
efforts. Rolls philosophy is believed to be based on the use of clustered Soar 
turbojets. 

► Rolls-Royce RB 109 turboprop is now in its third major design modifica- 
tion. and some feeling is tliat the engine as finally built will have little 
resemblance to the designs that were presented to the aircraft industry about 
one year ago. 


WHO'S WHERE 


III rlie Front Office 

Kverelt M. Coiilard. vice president-in- 
dustrial relations. Pan Anreriean World Air- 

julin II. Sidekottaiii. vice president, 
liight Kefiieling, Iiie.. Baltimore. 

I^vid Dcttiiigcr, vice president and chief 
engineer. M'hceler f-atsoratories. Inc.. Great 
Veek. N. Y, Frank II. wniianis. assistant 
(liicf engineer. 

Rear Adm. Harry B. 1'cinple (USN Rel.l, 
assistant vice president o( Robertshaw-Ful- 
ton Controls Co. 

Ilarrv B. Home. Jr., assistant to the vice 
president nf Piasecki Helicopter Cotp., Mor- 
ton, Pa. 

Jack C. Totriii, vice president of Ha- 
waiian Airlines. 

Honors ami Elections 

Walter I.. Rice, president of Reynolds 
Mining Corp. and vice president of Reyn- 
olds Metals Co., appointed by Secy, of the 
Interior 17onglas SicKav to serve on the 
Indusfrv Advisnrv Cmumittcc on Aluminum. 

Riiger Waindic of War-Met Engineering 
Co. apptrinted ehaimran of the Ins'cshiient 
Casting Instihitc's Metal Specifications 
Committee; V. S- lai/zara of Casting Engi- 
neers, Inc. appointed chairman of me Pro- 
gram Planning Committee; George Cannon, 
Ir„ Eduealiunal Program Committee. 

(Changes 

Vincent J. Cnshiiig. manager of the pro- 
pulsion and stroctnral research dept, at 
Annonr Pomidatjon of Illinois Institute of 
Technology. 

William M. Bnn. chief of aircraft and 
missile section. Control Engineering Co., 
Ilefroit. 

John F. Nvenm, manager of flight cqiiip- 
ruent development. Helto CfrS Air Lines. 

fames R. Gage, militarv relations man- 
ager for tloiiglas Ain-raft Company's Long 
Reach Division. 

A. S. Bowser. |t,, chief of operations 
services at Northrop .Aircraft's Palmdale Air- 
port installation. Cul, MTIIard W. Millikan, 
assistant Washingtim representative. Ray D. 
Gardner, project engineer on new Northrop 
inng raoge interceptor. 

Ralph K. Pettit, technical advisor-metal 
inilnstries department of Diversev Corp.. 

Delx>v Monroe, manager-engineering serv- 
ices, Spartan Ekettmiics Div., SpatVs-Wilh- 
ington Co., Jackson. Mich. Bert Aaron, 
engineering staff. 

Neil A, Baer, applic-atioii engineering spe- 
eialist, Vickers tiic., Detroit. 

John .Attinelio. assistant chief of research 
in ptcliininaty design at Faitehikd Aircraft. 

John 1'. Hiekev. general manager, Mo- 
torola Inc. transistor msmifaeturing lacilitv 
in Plioenis, .Atiz. .Also appointed; Dt- Vir- 
gil E. Bottom, direelor uf research and de- 
selopnieiit; Edmund G. Shower, product 
piodiictioii maiiagci. 

Americo J. Focjcci, New York Citv dis- 
trict .sales manager of Slick Airways. 
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Ol’ixxu lliiniilioii .Siamlard rescrsiiis Ilyilromriiic |iriiiicllcrs are beliig fiiniislied fur llie new 
Douglas Df 1-7C. ".Se\ cn Seas" airliners. A’ears of as iaiioii expcriciicv, ihe higiiesl engineering 
skills and unsur|>assed modern fndlilies lie lieliiml lhe.se |>ru|iellcrs. .mil other Imiic lints * uf 
exjui|inien( svhicli llaniilton Slaiidorcl is jiroilueiiig for jel and jnsioii-engiiied aircraft. 



Wherever Man Flies 


HAMILTON STANOARD, WINDSOR LOCKS, CONNtCTIClri 
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Fighters — bombers — helicopters — or trans- 
ports — for top perfomiance they all depend 
upon titanium for many vital parts. In fact, 
titanium makes possible several advanced-per- 
formance aircraft. 

The characteristics of titanium which make 
it vital to modem aircraft are putting it into 
many other jobs. For here is a metal that is 
as strong as steel, but 44% lighter . . . much 
more resistant to most forms of corrosion than 


any other structural metal . . . and one that 
can be fabricated by normal shop practices. 
In hundreds of really lough applications noth- 
ing else icitt do the job as well as titanium. 

Now, due to REM-CRU‘s expanded facili- 
ties, you can be sure of prompt delivery of 
REM-CRU titanium in the sizes and grades 
you need. And REM-CRU engineers are al- 
ways ready to help you make the best, most 
profitable use of this versatile metal. 


REM-CRU 

TITANIUM REM-CRU TITANIUM. INC., MIDLAND, PENNSYLVANIA 


Washington Roundup 


Airline Hiring Conference 

The Eisenhower Administrjtion is getting set to extend 
its policy of barring diserimination in hiring foe gov- 
ernment contract work to the nation's airlines. 

The President’s Committee on Government Con- 
tracts-hcaded by Vice President Richard Nixon— is 
ptepifing a conference with airline ofHci.iIs to explain 
federal mlcs wliich ban discrimination against minority 
groups bs' contractors dealing with the federal govern- 
ment. The federal-industry-blmr committee fas'ors plac- 
ing such a clause in government-airline contracts. 

Before the committee lecoininends such action, liow- 
eser, it wants to advise the industry’s exccuti\cs of its 
determination to eliminate hiring bias in airline posi- 
tions. In the meeting, which has not yet been Killy 
worked out, the committee will emphasize that it has 
no powers to penalize violators of the anti-discrimination 
clause and tliat it seeks voluntary support. 

’I’lie contract committee approved the idea of a con- 
ference after receiving complaints from the Urban 
League in New York that Negroes were barred from 
jobs as pilots, flight engineers and stewardesses. At pres- 
ent, a committee aide says, a "handful” of Negroes nave 
been hired as Hcket sellers and in maintenance work but 
that, in general. Negroes do not hold airline jobs that 
arc in contact with the public. 

71ie airline conferences are part of a scries of future 
committee sessions on hiring discrimination in the entire 
transportation industry. Initial plans are to meet sepa- 
rately with industn/ and union leaders to explain the 
committee's purpose, prior to action that will extend 
anti-discrimination clause to transportation contracts. 

Ail government contracts of SIO.OOO and over 
include an anti-discrimination hiring clause, with tlie 
federal contracting agenev authorized to caiieel the con- 
tract witli \iolators. However, this enforcement power 
has not been used by the Eisenhower Administration. 

Purpose of the Nixon committee is to ride lietd on 
these agencies pinpointing complaints of \iolations and 
to seek compliance through the agency .iiid the contrac- 
tors by persttasive methods. But. before extending the 
clause to transportation industries, the group wants to 
explain why the .Administration is doing so and the 
results it hopes to acliieve. 

All Flights IFR? 

A1]-wealhcr positiic air trafBc control or 100% Instru- 
ment k'light Rules in major metropolitan areas is getting 
incrc-jsing attention from air line pilot groups. Obsen ors 
predict that air line managements will soon be faced 
with pilot dcmimds to make it a matter of company poliev 
to fly only under Il’R in high-density areas. 

The Pilot’s Master Exccutiie Council of one of the 
major tmnk airlines has gone on record with a resolu- 
tion in favor of implementing 100% IFR air traffic con- 
trol at New York, Chicago and Washington, D. C. 
Conditions listed as necessitating siiclr action included: 

• The risibility factor in today’s ait carrier aircraft is 
about 5%. 

• The coekpit-fo-eockpit closure rate of some of todav’s 
aircraft is now greater than the speed of a .45 cal. Colt 
automatic bullet, 

• Tlie conjcction of air traffic has reached the propor- 
tions where the New York center alone, in one 24 hour 
period List spring, cleared 4,000 indiridual IFR aircraft. 


• The aviation industry will never be strong enough not 
to be scarred by the blow it would receive from the 
public's reaction to a needless mid-air collision over some 
major city. 

Air Power Debate 

The air supremacy issue still is being tossed back and 
forth in Washington and seems certain to stay alive 
long enough for what Sen. Stuart Ssmington (D.-Mo.) 
former USAF Secretary, predicts will be a "starching 
inquitv’.” Most recent flurry was eau.sed bv a columnist's 
claim that the Killian Committee report, now in tlic 
b.inds of the White House and the National Security 
Council, warns Russia is winning the air-atomic weapons 
race and will be in the front before 1965. Tire report 
brought B prompt statement from President Eisenhower's 
press secretary that it was "inaccurate,” adding that the 
President alone will decide what parts of the report, if 
any, will be released to the public. Symington’s reaction 
was to demand that the Defense Department tell the 
people the truth, indicating he would press next year 
to find out "why there is a Current effort to further 
licavilv reduce our defense expenditures while the Con- 
gress is not in session,” 

Progress Payments 

Defense Department's proposed revision of the progress 
payments clause in government contracts will get close 
attention in Washington this week from .Accounting 
and Controllers Committee of Aircraft Industries Assn. 

Purpose of the revision is to limit progress pavmcnts 
to 75% of total costs and 90% of the value of direct 
labor and materials. In addition, it is designed to insure 
that the government has title to all parts, materials, 
inventories, work in progress, tools, etc. This is included 
to help aircraft manufacturers fight local efforts to tax 
capital equipment and inventory that do not represent 
company investment. 

The limit on payments has been in effect for several 
months. The proposed revision, circulated to industrv 
by the Defense Dc-partment for comment, will stand- 
ardize the cl.iusc. 1'hc Pentagon has asked for comments 
not later than Oct. 10, 

$80 to Seattle? 

Sen. Warren Magnuson (D.-Wash,), from his kev 
position as chairman of the Senate Commerce Com- 
mittee. is campaigning for the same low air coach fares 
to (he Pacific Northwest as apply to transcontinental 
service to California— S160 round trip. His committee 
has sclicdulcd hearings on tlie matter for mid-October, 
in Seattle. In addition to M.igmison. Sen. John Bricket 
(R.-Oliio) and Sen. Charles Potter JR.-Mich.) arc 
expected to attend. 

Northwest Airlines is considering expanding, and pos- 
sibly reducing fares, for coach services to the Pacific 
Northwest, Isut flatly writes off any eiiancc of flic 
S160 fare. “LaJt's not kid ourselves," a Nortlivvest Air- 
lines spokesman said, "tlic traffic to the Pacific North- 
west is only about 9% of that to California". Civil 
Aeronautics Board members have had meetings with 
Northwest and United Air Lines officials about reducing 
coach fares to Seattle and Portland, but there were no 
concrete developments. —Washington staff 
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Gardner Defends Greater R&D Spending 


Pushes request for S200-iiiillioii more now to keep 
pace with Russian giiided-missile gains. 


By V>illiam Couylilin 

Los Angeles— Ttesor Gardner, USAF 
Assistant Sccretar;. for Research and 
Development, last week \igorously de- 
fended the additional S200-million he 
wants from Congress despite adininis- 
liatiun pressure for a balanced budget. 

Gardner also uanicd that "hundreds 
of millions of dollars'’ more will be 
needed if the U. S. Is to keep pace with 
the Soviet Union in the giiided-missilc 
field. 

Speaking before the fall meeting of 
the American Rocket Society and 
plainly irked at the recent talk of re- 
duction in defense appropriations. 
Gardner admitted that Rd,-D require- 
ments arc "in combat” with the budget. 
Then be warned; 

. . The most complex and baffling 
technological mystery today is not the 
Russian capability in aircraft and nu- 
clear weapons but rather what tlic So- 
viet progres.s has been in the field of 
gnid^ missiles. 

"Tlus causes people a great deal of 
concern, and it makes me say we have 
to base large sums of money foe guided 
missiles." 

The double-edged warning svas one of 
tlic most significant made against de- 
fense cuts by administration officials 
since the beginning of Russia’s "open- 


door" policy. And he went one step 
further by telling the delegates to the 
meeting: 

"As a responsible official of your gov- 
ernment— in charge of your Air Kotcc 
research and deselopmcnt progr.im— I 
w ish to assure you that it is not the in- 
tention of this administration to lose 
our technological lead over Russia in 
order to neatly balance the biidget. 

■’^\’e all know," he added, "that it 
is necessary to keep a balance, but we 
need S200-million more now to work 
on tlie problems 1 liase just been talk- 
ing about. (I’hc problems he had just 
been talking about were those of guided 
missile complexity and reliability.) He 
continued: 

Willingness to Expend 

"We must be willing to expend in- 
creasingly larger amounts of out natural 
rcsourccs-both in dollars and tech- 
nological effort— in out efforts in the 
de'elo]smcnt of guided missiles, 

"This means, in addition to other 
things, additional hundreds of millions 
of dollats for research and dcvclop- 

Gardner thus renewed a plea for in- 
creased R&D spending which lie made 
less than a montli ago at tire Air Porcc 
Assn, meeting in San Francisco. 

It is not generally known hut Gard- 


Kimltall and the Petilagon 

Los Angelcs-Dan Kimball, president 
of Aerojet-General Carp, and Inniicr Sec- 
retary of the Navy, in his address to the 
Amciiean Rocket Society fall meeting 
last week outlined some of the difficulb’es 
of duitig business with the Pentaguir: 

• "You take as iinicli or more abuse than 

times as long." 

• "Y’ou make oiic-balf the profit.” 

• "You grt redetermined, renegotiated 

you had never seen the place.” 


nor tempered his San Francisco speech 
considerably only a few hours before 
it was to be delivered after he learned 
that Donald A. Quarles had been ap- 
pointed Secretary of the .Air b’ctcc by 
the administration. 

Insiders said at the time that G.itdncr 
had planned a harsh indictment of 
present R&'D eflorts but changed his 
speech at the last moment when 
Quarles, a Defense Dept, research and 
dcielopmcnt expert, was named to the 

his talk last week, Gardner dc- 

'"nicv made an excellent choice in 
selecting an outstanding man in Secre- 
tary of the Air Force Quarks." 

Quarles' Stand 

And his speech echoed in mote 
dramatic and dogmatic terms a policy 
already enunciated by Secretary Quarles 
(AW 'Sept. 19. p. 150) who told a 
panel of ncsvsmen on the Colnmbia 
Broadcasting System network television 
shosv that, "Wc should not slosv down 
cur program to build up a most modem 
and effective air force.” 

Quarks indicated that defoisc spend- 
ing might be cut in non-critical areas 
to heip administration official' balance 
tlic budget but emphasized he would 
oppose any cuts that might liamper tlic 
militari's present accelerated aircraft 
program, 

Asst. Secretun' Gardner left little 
doubt that attempts to cut defense 
spending would also draw heavy fire 
from his office, lint he also touched 
upon one of the greatest difficulties in 
such a fight when he cmpliatically de- 

"Those of us who are ciiargcd with 


Douglas Weapons System Policy 

Los Angeles— 11ie philosophy of Douglas Aircraft Cn. in regard to the guided 
missile field was outlined last week before the .American Rocket Society by Donald 
Douglas. Jr., vice president of the company. 

He said the Douglas Co. befieves the role of the aircraft iiianufactucci sliould be 
that of "aTcliitect" of the weapon systems and builder of the airfiaine. 

”I am well aware that some of the leading aircraft companies have moved into 
the guidance and propulsion fields," Douglas said. “They belicse. naturally, that 
there arc advantages to be gained by Ibis." We happen to believe it is better to 
leave sncli work to companies whose experience and facilities best qualify them to 
do the job." 

The Douglas executive said that competition with suppliers or potential suppliers 
culs off the free Row of information that is essential in working out the best possible 
choice of the vaiimis elements insolved. 

"In the first place,” he said, "tlic work of the guidance system speciaUsts is 
absolutely basic. AVe at Douglas believe that best results arc obtained by working 
with them, instead of moving into their field. Airplane engines arc basic to an 
airplane, also, but we have never been iri the business of manufacturing them. 

is best to let otlicrx do whatever phase of the job they are best qualified to do." 
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At Helicopter Forum 

Gas Turbine Monopoly Predicted 


the management of the national invest- 
ment in guided missiles arc constantly 
caught in the dilemma of attempting, 
on the one hand, to report to vou on 
the progress wc ;irc making while in- 
vesting vour tax dollars and. on the 
other hand, of avoiding the aid such 
reporting might give to onr potential 
enemies. It is like looking for a gas 
luik with a match.” 

Adm. Radford Warns: 
Red Air Gains Slartlinji 

The speed with which Soviet Russia 
has developed long range jet bomber 
forces and atomic weapons "is one of 
tlie most startling, fundamrtntal niihtaty 
f.ccts of onr time," in the opinion of 
Admiral .Arthur Radford, chairman of 
the Joint Chicf.v of Staff. 

•Addressing an .Atlantic City mecling 
of the National Pctrolenm .Assn.. Ad- 
miral Radford declared that Soviet 
scientific, technological and production 
skills in flic military field have removed 
the country from the position of a sec- 
ond-rate power tliat it held during 
World War It. 

.After the war, he said, the United 
States disarmed while the Russians "be- 
gan a new kind of arms race— primarily 
a technological race to perfect superior 
weapons svstems. Tlicn. as rapidiv as 
possible, they began turning out tlicsc 
systems in impressive quantity. 

These developments, Admiral Rad- 
ford said, have resulted in a vital contest 
for the United States and "our whole 
future depends on winning it.” 

The top military adi’isor to the 
White House attributed Russian prog- 
ress to "a very heasy investment of 
their available scientific and teclmica! 
skills.” He .said they have been ruthless 
in squeezing their resources to achieve 
military povver. 

Of major significance, he said, is the 
stress placed on forcing young Com- 
munists into technological careers, lum- 
ing out well-trained scientists twice as 
fast as the United States. 

"Our technological leadership in 
these major fields is being seriously 
challenged,” .Admiral Radford said. 
"We have held the lead in scientific and 
technological m;inpowcr. but Our lead 
inevitably will be whittled awav unless 
we correct these recent trends." 

The United Slates still is ahe.id of 
Russia, he s;iid, but this conclusion is 
tempered by the knowledge that the 
trend is the other wav. 

“There is alwavv the grave possibil- 
ity." he added, "that the Soviets could 
develop radically advanced wcapons. 
'Ihcy might be able to do tliis, even 
tliough not as advanced technologicallv 
as we are, through a tremendous con- 
centration of their efforts.” 


Los Angeles— New gas turbine en- 
gines now under intensive development 
may achieve a near-monopolv of tlie 
liclicoptcr field within a few v cars, mili- 
tary and industry experts predicted 

Reports on these new engines high- 
light the two-day Western Forum 
of the .American Helicopter Society. 

Disclosure that Lycoming is develop- 
ing an XT35 gas turbine for liclicoptcr 
u.vc came in a Naiy paper. 'I'liis fol- 
lowed release only a few days earlier 
i;t information on the Lycoming XT53, 
rated at 825 hp. (AW Sept. 19. p. 17). 

I’he Lycoming XT55, developed for 
the Air Force and .Atiin. is rated at 
1,650 hp. twice that of the XT55, Pre- 
sumably' like tlie X’i'53. it wiil be 
adaptable to helicopter use and us a 
turboprop for fixed wing aircraft. 

Cmdr. R. R. Tlioc of the U. S. Naw 
Helicopter Section said the Naw be- 
lieves future helicopter requirements de- 
mand tile use of gas turbine engines 
almost exclusively. 

"No reciprocating engine develop- 
ment of major importance is planned 
to meet these inst.illations." he said. 
"The free power turbine type of engine 
obviously offers manv advantage: when 
applied to helicopters and will be used 
in all cases except those involving an 
engine developed for both fixed and 
rotary wing applications.” 

Thoc reported that the Navv’s devel- 
opment plans center around the Gen- 
eral Electric XT58 engine. 

Geared Turbine Drives 

Navy interest is centered in geared 
gas turbines. "Various configurations 
of test drives such as the Allison 
T56-A-2 load compressor engine arc 
being pursued on a research and de- 
velopment basis only, without extensive 
thought being given to a production 
ptogtam," he said. 

Tlic Navy is pushing gas turbine en- 
gine development for helicopters on 
a class approach, independent of spe- 
cific application to a given model. 

In other words, ‘Ilioe said, rather 
than detenninc the requirements of a 
given type of liclicoptcr and then de- 
velop an engine to meet tlic need, effort 
should be devoted to developing an 
engine to conform to a particular seg- 
ment of the propulsive power .spec- 
trum. This spectrum for the helicopter 
gas turbine should extend from 5,000 
to 4.000 shaft horsepower, he declared. 

"Comparing (his power spectnim 
with the gas turbine engines presentiv 
under development, namely, the T55, 
T55 and the 'T58, it is noted that a con- 


siderable gap occurs between >00 horse- 
power and r55 engine, and between 
the T55 and 3,000 horsepower," Thoc 
said. "We believe that these gaps should 
and will be filled." 

D. D. Weidhmier of the .Anny 
Transportation Section said it appears 
tliat for tile majority of helicopter ap- 
plications the free turbine type turbo- 
prop engine offers the greatest potential. 
But. lie added, the .Army believes that 
as long as the general requirement of 
long life vvitli a minimum ot maintc- 
iiancc and supply support is met. “it 
docs not make any difference as to the 
tvpc of engine, whether it is a recip- 
rocating engine, gas turbine, rotor tip 
biiniet or any other type,” 

Weidhmier said a major part of the 
Army power plant development pro- 
gram is devoted to improvement or in- 
service engines. He listed projects to 
alleviate spark plug fouling, increase 
valve life, improve filtration of induc- 
tion air and improve piston ting con- 
figurations. 

.Among new developmaits. he men- 
tioned investigation of the principles of 
exhaust ejector cooling, hot fuel prim- 
ing development for cold starts, fuel in- 
jection. automatic carburetor heat, 
automatic mixture controls for the 
carburetor and new air filter media. 
Trial Installations 

D. C. Berkey of General Electric said 
gas turbines offer these advantages: 
light weight, fuel consumption coin- 

C ibk to reciprocating engines, lower 
cost, reduced vibration, lower main- 
tenance and improved rcliabilitv. 

Charles H. Zimmeniiaii 'of Na- 
tional Advisoa' Committee for Aero- 
nautics reported on experiments indi- 
rating that jet engines in vertical takeoff 
aircraft produce gyroscopic problems. 

"Certain configurations of the jet tail 
sitter could not be flown through tran- 
sition satisfactorily even with the aid of 
rate damping because of latcral-dircc- 
tional instability," he said. 

The rotating parts of turbojets or 
turbofans tend to produce ia^e gyro- 
scopic couples "which cannot be ig- 
nored either in theory or in practice." 
Helicopters generally avoid the direct 
effects of gyroscopic couples bv use ot 
hinged rotors, he noted, while some 
VTOL’s eliminate their external effects 
by using counterrotating propellers, 

"It becomes difficult, however, to 
avoid giTOSCopic coupks with designs 
utilizing turbofan and turbojet engines 
because engine manufacturers do not 
ordinarily produce both left- and right- 
hand rotation engines," he said. 
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Congress Threatens Investigation 
Of AF Communications Contract 


Wasliington— Ilciu^t Appropriations 
Committee inresfigators last neck 
started spade work on a threatened 
full-scale probe of an Air Force pro- 
gram to spend S2.4 billion n ith prisato 
indiistr)’ to iinprose the air defense 

The ninncs’ w ould be paid out over 
ten years to \Vcstcm Electric Co., and 
American Telephone & Tclc|raph Co., 
to provide a cuinmunications network 
known as SAGE to link remote radar 
stations with control centers to direct 
planes and missiles against enemy taid- 

Some Democrats death’ were look- 
ing for a scandal insolving the Defense 
Department and big business, charg- 
ing that US.AF had been desious and 
secretive in making arrangcinaits fur 
the circuits. The Air Force replied that 
necessary congressional groups had been 
informed of the project and details 
discussed at hearings before appropri- 
ate committees. 

USA!’ lost tlic first round, with the 
announcement by Rep. John 'W'. Mc- 
Cormack (D.-Mass.) that Comptroller 
General Joseph Campbell had blocked 
the deal on the grounds that Congress 
had given no authorits' for a long-term 
commitment. The Ait Force immedi- 
ately prepared to appeal and said that 
the Comptroller General’s office had 
agreed to tenrnsidcr. Campbell's de- 
cision, dated Aug. 1 5. nic-ans no monev 


can be spent on the SAGE project at 
this time. 

It was pointed nut that the com- 
munications network liad been ap- 
proved b\ the National Securitv Coun- 
cil, beaded by the President, as \ ital to 
the security of the nation. 

McCormack said he was not ques- 
tioning the need for the ss’stem, but the 
propriety of leasing it from private com- 
panies instead of having it built bs' the 

He further said the contract 
would be a bonanza for big business 
because the two firms would still own 
the circuits after collecting S2.4 bil- 
lion or er the ten-seat period. 

In liis decision Comptroller Ccnctal 
Campbell acknosvledged that the ques- 
tion had been discussed at heatings 
before Congress, but this "cannot rea- 
sonably be regarded as establishing 
congressional approval or .authorization 
for undertaking and financing tlic ex- 
tcnsis-c new communications pro- 
gram . . 

US.^F replied that Congress alteadv 
has appropriated substantial funds for 
acquisition of sites, construction of 
facilities and procurement and installa- 
t’On of equipment. 

The extensive new telephone net 
is needed to mechanize communica- 
tions. substituting complex equipment 
for liuman beings to report warnings 
from radar stitioiis. 


Royal Gull Certificated 

Civil Aeronautics Adiniiiistration is- 
sued the first Kpe certificate for a foreign 
aircraft built to U. S. standards for an 
Italian twin-engine amphibian built by 
Piaggio, 

Piaggio rrfficials w'cre presented the 
certificate bs* Ilenis’ W. Weeks. CAA 

on an official tour (A\S' Sept! 5, p. 99). 

Ibe amphibian will be marketed in 
the U. S. Iw the Roval Aircraft Corp. of 
Mi1waukce.'wisc,. as the Royal Gull. 


AMC to Take Over 
Far East Logistics 

Command of the Fat East Air 
Logistic Force will be shifted from 
Far East Air Forces to .Air Matcticl 
Command Oct. 1. The change will 
give AMC responsibility for US.AF 
depots at Tachikawj. Japan, and 
Manila, as well as procurement, supply 
and maintenance centers in the Pacific 
and Far East. 

Next step in the growing world-wide 
spliere of AMC activity will be transfer 
of materiel responsibility in the Euro- 
pean theater. Details will be worked 
out later this month by a team sched- 
uled to visit headquarters of US.AF in 
Europe at W'iesbadcn, Germans, 

Tlie new operational plan increases 
the logistical responsibilities of AMC. 
They already include direct materiel 
support to the Alaskan, Northeast. 
Spanish and Caribbean Air Commands. 



Convair B-58 Contract to be First 
To Include Profit-Penalty Clause 


Los Angeles— I'irst U. S. Air Force 
contract to include profit penalties for 
failure to meet pcrfocmancc specifica- 
tions will be that for the Convair B-S8 
supersonic bomber. 

This was revealed last week as indus- 
try comment on the new Ait Materiel 
Command policy ranged from a cynical 
"grandstand play" to cautious approval. 

USAF and Convair now ate negotia- 
ting a test contract witli the new AMC 
pros’isions for penalties on performance 
and delivery schedules (AW Sept. 19. 
p. 12). 'Hie new B-58 contract will be 
the first weapon systems contract to in- 
corporate these as fixed provisions. 

Question in the current USAF nego- 
tiations with tire San Diego manufac- 
turer is whose specifications to use in 
establishing performance standards. Ait 
force specialists previously liad ques- 
lioncd Convair’s performance figures 
for the new delta-wing bomber as being 
too optimistic and produced their own 
figures to pros-c their point. 

Cons’air bclies cs the Air Force calcu- 
lations should be used in setting up the 
required perfonnance parameters while 
USAF wants to use the more optimistic 
Cons-air figures. 

North American Position 

Meanwhile, another manufacturer, 
who did not wish to be quoted, de- 
nounced the AMC policy statement as 
a "propaganda stunt" to gain favor- 
able publicity. USAF. he asserted, has 
always had the ability to penalize con- 
Itactors who failed to live up to per- 
formance specifications and delis'ciy 
schedules. 

North .American Aviation declined 
official comment on the new policy, but 
it is known that top NA^\ officials has’c 
felt for some time that USAF sliould 
take sterner measures to punish those 
who fail to live up to promises made in 
design competitions. 

More than two years ago. J. L. At- 
wood, N/\A president, recommended 
financial penalties for firms whose 
planes fail to meet specifications. 

Atwood said at the time that there is 
a need for "maximum realism” in pro- 
curement and no longer “a dispropor- 
tionate premium attached to winning a 
design competition." 

Increases Competition 

He called for action by both the Air 
Force and Navy, adding, "If the im- 
position of financial penalties for non- 
attainment of performance guarantees 
is the only workable answer, then I 
believe such penalties should be in- 


Lockhced Aircraft Corp. and North- 
rop Aircraft likewise declined to com- 
ment officialh’ on the polics’ outlined 
by Maj. Gen. David II. Baker, AMC 
Director of Procurement and Ptoduc- 

A Northrop spokesman pointed out 
that company president. WTiitley Col- 
lins, has stated many times that he “is 
well aware of the competitive nature of 
t>ur business, and we hope to make 
Nortlirop as competitive as possible and 
keep it competitive." 

Others Moiled 

Others also hailed the Baker st.itc- 
incnt as a move to increase competition 
and inccntis'c. 

“Anything that increases incentive 
is good,” declared a high Convair 
official. 

"The idea has fundamental merit.” 
He pointed out that there will be diffi- 
culty in administering such a policy in 
regard to such unknown fields as new 
puwerplants and aerodynamic heating. 

"Ill such unknowns as guided mis- 
siles, where do tlic performance para- 
meters come from?" he asked. "Will a 
company be willing to gamble a half- 
billion dollars knowing that off the 
desired porfomiance oi'ur sci’cral thou- 
sand miles will wipe out ali profit?" 

Donald Douglas Jr. said the Douglas 
Co. fas'ors the idea of mote ses'cre per- 
fonnance penalties .and believes it will 
result in more realistic design competi- 
tions. 

Production Policy 

It must be limited to production 
items, howeser. the Douglas vice presi- 
dent said. "You cannot apph' this to 

research .and dcaclapment or ii: will kill 
interest in R dr D type projects,'’ he 

Component manufacturers pointed 
out that III most cases a simple but 
effccth’c penalty procedure already is in 
effect for failure to meet component 
specifications and dclir en' dates: "Next 
time tlic aircraft mamifacturcr takes his 
subcontract elsewhere." 

Small defense firms greeted enthusi- 
astically the news from AMC that 
government-furnished tools and build- 
ings arc a thing of the past. This has 
been one of tlie- bitter issues at the 
subcontracting Icr cl, 

SDIA Applauds Move 

The Small Defense Industries Assn, 
issued a statement applauding the AMC 

"We have few differences with the 
major contractors," Paul Omohundro, 


SDIA director and president of Omo- 
hundto Co., told Aviacion W'eek, "but 
the govcniment facility question has 
been a sore point with many of us for 
a long time. In the past, many gosem- 
ment facilities hasc been installed and 
turned o'er to large company operation 
men tliough identical equipment and 
capacity was already ar ailable in prisatc 

"We feel that national security de- 
mands a strong aircraft industry but the 
top management of major companies is 
often unaware of the situation created 
by this condition," he said. 

Omohundro pointed out that SDIA 
members have long expressed the liope 
that no new facilities would be created 
unless a thorough and unbiased surs’cy 
showed clearly that similar capable facil- 
ities did not exist in private hands. 

"We think the Air Force has made 
a major forward step toward maintain- 
ing competitive economy through its 
new poliev." he concluded. 

Eastern Reaction 
To Policy Mixed 

Washington— Reaction of East Coast 
industry representati'es to USAF’s ne'v 
stem attitude toward performance and 
delivery' promises was mixed. 

One major engine manufacturer 
hailed the decision as “what wc have 
been advocating for yeara." 

Said a spokesman for an important 
airframe company: "If the industry is 
forced to assume more responsibility it 
must bo compensated with mote profit 
and then left alone and not hampered 
by continuing changes. 

"Poor performance,” this executive 
said, "can be the result of many things 
besides a company's own mistakes. 
There ate developments beyond a coin- 
paiiv's control mat come about be- 
tween the time a design is bought and 
production can be started." 

Another engine firm representati'e 
said, "Wc agree on punitive action if 
they can make it stick." This spokes- 
man said there is a constant danger that 
the exceptions will outnumber the en- 
forcements and that the results will be 

It was also pointed out that penal- 
ties ha\e been imposed in the past, 
hut the rule was not enforced across the 

Among airframe makers, the question 
was raised of the standards used to judge 
iiow well a new weapons system lives up 
to its scheduled performance. 

Tlie case was cited of the Cons’air 
F-102. designed according to the state 
of the art before derelopment of the 
area rule concept by the National Ad- 
visory Committee for Aeronautics (AW 
Sept. 12, p. 12). Modification of the 
design to me F-102A with an area rule 
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fuselage following the NACA dcvelop- 
inciit made it possible for the plane to 
iidiicve supersonic performance. 

W'ould performance in this ctisc, it 
ssas asked, be judged before or after 
the area rule improvement was incorpo- 
rated in the design. 

Another airframe manufacturer 
])ointcd out that delivers' schedules, 
upon which US.AK will place greater 
emphasis, can be upset by such \agaries 
as the failure of Gl-WlC items (govern- 
inent furnished aircraft equipment) to 
arrive on schedule. liiuring these de- 
lays, USAK itself sometimes decides on 
changes due conditions that have been 
experienced in the field. 

'Ihe Ciisc has been cited of a plane 
now in production where the engine is 
furnished bv the goeemment. After the 
aircraft was on the factory line. USAl' 
changed engines, supplying a power 
unit that weighs 800 lb, more than the 
one that was called for in the original 
dcsi^, 

Itiis companv also feels tliut the new 
rSAI' polic)’ of eliminating design 
studies and awarding contracts that go 
through Phase 1 to a small number of 
proven firms, is too restrictice. 

Other industry representatives ex- 
pressed themselves in fac'or of stricter 
demands from USA1‘ hut were skeptical 
of statements that competition will be 
enhanced by recent procurement policy 
changes. 

The Aircraft Industries Assn, declined 
comment. 


Defense to Limit 
Contractor Payments 

Defense Depattment on Oct. 1 will 
forbid payment of more than 10o% of 
the costs incurred on inceiitive-t\pe 
and |)ricc-rcvision-t;pc contracts, prior 
to negotiation of a final price. 

Defense directive (4105,7) says the 
purpose is to '‘chminate the need for 
substantial refunds bv contractors after 
retioactisc final determination of 

Actuallv. the purpose is \icwed by 
Pentagon observers as twofold; 

• To stop the practice of companies 


that collect more than their product is 
worth and ins'est the extra money 
pending the gosemment's price rede- 
tcmiination. 

• I'o help balance the budget, as part 
of the Defense Department's effort to 
save more than S750 million from esti- 
mated 1956 cxpcnditurcs- 

Ilicrc also was a report that the 
Pentagon is uorking on a program to 
speed up price rcdctcrininations. 

The new Defense directive c-alls for 
a 105% limitation clause to be written 
into all new contracts. In addition, 
contracting officers arc to control the 
pavments within that amount in ad- 
ministering existing contracts. 


Russia Views X-IA 

Russia's |K>puIat press has finally reengnixed the existence of high-speed American 
cxjieiimcnlal aircraft but, to their way of explaining, the planes are nothing to came 
Soviet designers alarm. .As an example. Ziianie-Sila (Knowledge is Strength), 
a monthly scientific and mechanics' magazine tor young So'iet industrial woikers, 
iccciitly published a picture of Hie Bell X-l.A with the following caption; 

"The cxpciimcntal Bell X-IA rocket plane has achieved a speed of 2.6S6 kilo- 
meters per hour in a dive. This is mote than twice the speed of sound. The craft 
has attained a maximum altitude of 27 kilometers. 

"flowcxrr, the Bell X-IA is unable to take off from the ground by itself. It is 
carried to a great height bv a special airplane. There the rocket plane is lannchcd 
and flies by itself, burning up its entire fuel supply in several iiiimiles, 

"It should be noted that the records set under such conditions aren't recognized 
bv anybody." 

(Editor's note: The Bell X-I.A actually achici'ed the speed of 2,656 kilometers — 
1,650 mph. — in a climb, not a ilivc as reported by Ziianie-Sila.) 
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TWO LONG ROWS of F-KKI Super Sabres stretch along final assembly hne at North .American Aviation's Los Angeles plant. The second 
TAG unit to receive the planes is the 4S0th Fighter Day Wing, of Foster AFB, Texas. 
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NORTH AMERICAN F-lOO bends into steep climb (above) . . . WHILE FOUR otliers bit supersonic speeds over desetL 

TAG Flexes New Super Sabre Muscle 




‘No Show’ Penalty Fee Dropped 
For Domestic Coach Passengers 


Washington— The domestic scheduled 
airlines ha\c killed tlic "no show” 
penalt)' fee on air coach ser\'iccs. It 
was a unanimous action hy the Air 
Traffic Conference but made with re- 
luctance for ''competitive reasons" on 
the part of a minority group of carriers. 

.Abandoniii| the air coach no snow 
penalty is seen as a direct contradic- 
tion of the efforts to develop a “no 
show" penalty system for first class air 
services (AW'Aug- 22. p. 11). 

The decision to drop the fee plan 
for air coach passengers holding rescr- 


Hamilton Standard’s new nose- 
niountcd, fout-blaeled turbo-hydrumatic 
propeller, designed to operate through 
the subsonic and supersonic speed 
ranges, will be used on the Pratt &- 
W'hitney T?7 turboprop engine which 
will power the Douglas C-U2 transport. 

The propeller derives its cffieicney 
in the different high speed flight 
ranges through the use of different 
blade designs. 

Principal feature of the new propel- 
ler is the method of mounting. Ad- 
vantages include: 


rations «ho either fail to show or can- 
cel too late to resell the space was first 
carried by a majority of the carrier 
members of the .\ir Traffic Conference, 
and later made unanimous, '1110 action 
is fonnalK effective Oct, 2 but the 
necessan tariff changes filed with the 
Civil .\eronaiitics Board do not take 
effect until Oct. 1 5. 

The "no show'’ penalty presently in 
effect imposes a chaige of iO% of the 
unc-wav coach fare with a minimum 
charge of S5. It vvas designed as a cor- 
rective measure for the continued abuse 


• Relieves engine of all propeller in- 
duced bending moments. Hie engine 
shaft transmits torque only, does not 
support the propeller. 

• Affords snhstantial reduction in ovet- 
;ill cnginc-pmpdler weight. 

• Propeller pitch cliangc and control 
systems are integrated vvithin the pro- 
peller assembly. 

• Propeller balance is improved by 
permitting more accurate centering of 
propeller on its own shaft. 

• Propeller and mounting system are 
ready for installation as a unit. 


of the airlines reservations system. A 
proposal for extending a comparable 
system to first class flights has long been 
under consideration. Inability of the 
carriers to agree on a single, uniform 
plan for assessing penalties has pre- 
cluded implementation of an indiistry 
program. 

C. R. Smith. AniCTican Airline’s 
president, summed up the situation 
with the statement: "Experience dearly 
indicates that no single carrier or min- 
ority group of carriers can effectively 
operate a system designed to discour- 
age abuse of the reservations system if 
all other carriers refuse to do so." 

•American has been a vigorous pro- 
ponent of the use of penalty charges 
as a means for redudng the traffic prob- 
lem of "no shows" and late cancella- 
tions. Once the ATC voted to c-anccl 
penalties in coach service, Smith criti- 
eixed the decision in a letter to C.AB 

"is due to competitive forces." 

Smith obsened that “the continuing 
ahn.se of the reservation system by the 
public is primarily the fault and re- 
sponsibility of the air lines ... for the 
existing system, which pennits, and at 
least indirectly encourages, abuse of the 
reservations system is one devised by 
the air carriers and continued with their 
approval." He said that a penalty sys- 
tem to discourage abuse of the .space 
reservations procedure is an essential 
dement of the public service the air- 
lines arc expected to provide. 

Smith told the Board he felt that 
there .should he no distinction in gen- 
eral resenations policy as between the 
air coach p.ivsenger and the first class 
passenger. He accused those who ad- 
vocated abolishing the penalty system 
for air coach of acting against the jsub- 
lic interest. Rather, it would be in the 
public intcTcst to impose a like system 
on first class services. Smith said. 

Douglas Shifts 

George B. Gclly. Douglas Aircraft 
AA'ashingtoii representative for the past 
eight vearv and assistant sccrctaiy, is 
tcfurning to the general offices in 
Santa Monica. Calif., where he is sched- 
uled to be elected secretary of the com- 

L. E. Tollefson. now corporate scc- 
ictaiy and director of contracts, has been 
appointed as the W’ashington repre- 

Edward Curtis, fonner assistant di- 
rector of contracts, has bcai named 
director of contracts. 

II. E. Hjorth, of the Douglas Wash- 
ington office, has been assigned assistant 
project engineer on the DC-8 jet trans- 
)X)rt. liis replacement is S. W. Ce- 
hiihar. who was formerly with the mili- 
larv relations staff located at the Santa 
Monica hcadqnartcn. 



New Propeller For Supersonic Flight 
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THOMPSON Extra-Landings TREADS 
HIGHLIGHT SAFETY 


I'he familiar Thompson design identifies the safest 
aircraft tread. Operating under all weather and cli- 
matic conditions, Thompson treads have provided 
more safe landings than all ocher retreads. Year after 
year, airlines the world over fly more Thompson 
treads chan all others ! Thompson is your assurance 


of safety. Superior Thompson treads are the product 
of years of experience retreading aircraft tires of 
every make and size. They are produced under the 
closest quality controls in plants with the world's 
largest and most modern facilities. Every Thompson 
’IVead, retread or top-cap, highlights safety. 


Write, wire or phone the Thompson phvit nearest yon 

THOMPSON AIRCRAFT TIRE CORPORATION 

WESTERN PLANT: I8lh ond Minnesota Streets, Son Frottcisco 7, Californio • Mission 7-7320 
SOUTHERN PLANT: I n I e r n a I i 0 n o I Airport, Miami 48, Florida • Miami 8 8 - 1 6 81 
EASTERN PLANT: 53 0 Ray Street, Freeport, New York • FReeport 9-8100 






plays a vital role 

in every suocess 



Bringing electric power across miles of terrain requires a vast amount 
of knowledge, plus experience with the behavior characteristics of 
many metals. 


In the precision instrument field, experience also plays an important 
part. To design and build a few pressure switches that exceed 
specifications, is relatively easy. But to produce more than a million 
consistently reliable instruments requires techniques and controls 
gained only through ex/terience. ^ 





AERONAUTICAL ENGINEERING 


‘Satelloid' Debut, Soviet Delegates 
Highlight Astronautical Congress 



Delegates fruin 20 nations, including 
Soviet Russia, gathered in Cnpciiliiigcii 
for the Sixth Intctnational Asttiinautioal 
Congress almost immediately after Presi- 
dent liiscnhower’s announcement ot 
U. S, plans to place small, unmanned 
satellites in orbit during the coming In- 
ternational Geophysical Year ()niy 1957- 
Dccember 1958). 

The announcement helped set the 
tone of the meetings, svhich produced 
two new-and significmit-concepisi A 
new \ chicic c-allcd a "satelloid" and sud- 
den Russian gestures of lively interest 
in the genorai satellite undertaking. 

riie satelloid, proposed by Mr. Kr.ifft 
lOhrickc of Cons-air, is a hybrid and 
manned sehicle— half airplane, half 
sutcllite. Small rocket motors boost to 
.1 matter of days the orbit lifetimes 
rtliicli in a true (unpowered) satellite 
would last only limits at tlic low 80-milc 
altitude pniposed. Unlike the first hue 
s,itcllitcs, the satelloid is tu be manned, 
pou-ered, reusable and able to glide 
safely back to Earth with its occupant(s) 
when the propellants are exhausted. 
Resembling a motorless (perhaps delta- 
winged) airplane, it would reh on a 
mere 3,400 lbs. of proiselUmts used in 
small burst.s to maiiit.iin .m avcr.igc 
speed of 17.400 niph for about six days. 

The higher orbit (200-300 miles) rc 
ejuired for unpowered satellites of the 
same lifetime demands r ery large rockcl 
stages. The money otherw-ise ii.scd for 
these could be very advantageously 
spent on expensive ground stations with 
out which the establishment of the 
satellite is of largels academic im. 
purtance. 

Witli a crew, observation capabilities 
of vastly greater range and complexity 
would be provided and a large step 
would be made in the direction of 
manned space flight. 


.3 moul point arises as to wliether 
the Eiscnliower annnnncement was a 
cause or a result. 

Ill connection w-ith prerarations for tlic 
Inteniational Geophvsical Year. 

Conceivablv, the United States 
wished to "stral the match” on Russia, 
belie\-cd to have been prepared to inakc 
a similar announcement of her own. 

Conversely, it is possible that the long 
astronautically-mindcd Russians oppor- 
tunely grasped the occasion as a means 
of indicating peaceful intentions while 
Big Four talks were in |)rogrcs,s in 

Russian Research 

Some reports at the Congress specu- 
lated on the possibility that "flying 
saucers" may be Russian satellite vehi- 
cles. Although this is liighly unlikely, 
it is certain that the Soviet Union is 
seriously w-orlin| on the salellitc- vehicle 
proposition. I’lic first official |)Ost-war 
Soviet organization interested in space 
flight was the .-Vstronautics Section of 
the Chkalov Aero Club. 

Meetings were held early last year 
to discuss the eoneept, to orient it to 
]icaccful objectives and to form five 
technical committees. The fields of 
responsihility were: .-\stronnmic-al amt 
jjhysical aspects, rocket lecimology. in- 
terplanetary- navigation, Iniman biology 
and automatic and radio cnutrol of in 
terplanetary flight. 

A symposium on the artificial satellite 
was sdiedulcd for flic fall of 1954, but 
it is not known whether it took place. 
Late last ye.ir the Sor-iet ,-\cademv iil 
Sciences (which directs all sciciitifie 
research in the U.SSR) look over ami 
formed a “Permanent Iiiterdepart- 
uiental Commission mi Interplanetary 
Communications.” 


Head of the Commission w-as Prof. 
Peter L- Kapsitza, atomic scientist and 
radiation expert. Other key men in- 
cluded .-\- .\inbartsumyan, astroiio 
met and chairman of the .-\niicnian 
.Academy of Science; P. P. Parenago, 
astronomer, anti B. \'. Kukatkin, astro 
pliysicist. .-\imouiKc-mcnt of the com- 
mission's existence was made last April. 

Russian .satellite vehicle plans appear 
mote ambitious than those announcer! 
vo far in the United States. They have 
been described as automatic cosmic 
laboratories- 'nicrc have even been 
poker-faced announcements by responsi- 
ble Russian scientists hinting at un- 
manned flights to the moon. 

Soviets at Copenhagen 

Three Soviet observers showed up at 
tire Copenhagen Congress: Leonid Ivan- 
ovich Sedov, member of the Moscow 
.\c.iik-mv of Sciences and president of 
the Permanent Interdepartmental Com- 
mission on Inlcrpliinctaiy Communica- 
tions; Kyrill h'cndorovicli Ogorodnikov, 
professor of phvsics and astronomy at 
the University of Leningrad, and Nikita 
■Sannikov, interpreter. 

Sedov thoi^ht the Inlernational 
.\stroiiautical Federation (I.\F) was a 
fine medium for international coopera- 
tion but said the final decision as to 
Russian participation would be up to 
Moscow. He seemed to feel, liovves-er, 
that Russia would cooperate with the 
•American satellite program. Similar 
thoughts were ccliocd elsewhere by Com- 
munist |wrty chief Nikihi Krushchev, 
suggesting that the "Geneva spirit" has 
entered into the realm of astronautics 
with a fliitry-- 

After the administrative iiiafters of 
the Congress had been ironed out, 
scientific sessions began svith Mr. 
Ehrickt's highlv teciiiiic-.il )).apcr on the 
satelloid. Other |3n|rets on the classical 
satellite vehiiles incluilod; 

• Prof. Alessandro Boiii i Italy ) spoke on 
an "Artificial Satellite Orbit Synchro- 
nizing System.” a technique for con- 
.straining a satellite in a circular orbit 
ictoimd the earth. '^Fliis involves a pat- 
tern of transvcrvil sviiclironizing forces 
whose direction is perpendicular to the 
line joining the earth's center of gravity 
to that of the vitcllite. I'lic intensitv 
of the force is proportional to the dif- 
ference between the actual v-alue of the 
angular velocity of the satellite and that 
of the orbit. 

• Methods of deleimining the approxi- 
mate lifetimes of simple satellite con- 
figurations. as iiifliieiiccd by the gravita 
tional field and rarified atmosphere of 
the earth, were discussed by Norman 
Petersen (USA). In his p.i|>cr. be esti 
mated lifetimes of satellites from near 
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cirtularity, assiiniing sphcric.il imil 
conical body shapes. I’etcrscn gave im 
ipproximatc .‘lolntioii of the diffcrciitiiil 
<.ijiutioiis fm the vpcci.il ease of difFiisc 
icficctioii of fret miilmilar flow, I roiii 
an cxaniinatiim of seicral iiiassatcii 
ratios he demonstrated tliat lifetimes 
increase matkedh with altitude and 
mass-area r.itio. 

• R. Toiiscy (llSAl approaclied the 
general prohlem of ground ohsersation 
of artificial satellites. A white, 21-inch 
spltt'rical body— taking into account 
known salues of sky brightness, solar 
Illumination and the sisniil threshold 
of the eye-enjoys optimum sisibility 
at a zenith angle of 70 degree in an 
.'ziiimth opposite the sun, Toiiscy said, 

If one knows exacth' where to look, the 
vitellite, svhen iicarK directly merlicad 
at 200 miles altitude, will first he visihio 
to 7x50 binoculars wlicu the snn is 2 
degrees below the hoiizon." h'or solar 
depression angles greater than 9 degrees, 
naked c\e visibility will obtain as long 
as tlie satellite Is sunlit. I'or cast de- 
teetion, the son sliould be 5 or more 
degrees below the horizon. 

• Capt. GUuco Partcl (Italy), discuss- 
ing problems of rocket and satellite dc- 
lelopment. considered some optimum 
l.iimchiiig sites— six equatorial, higli-al- 
titnde ground areas well-sened by rail- 
loads. Advantages would be less air 
friction in thinner atinospliete and 
itiaxhmmi earth-spin effect. lie also 
thought it possible that the satellite 
emild be established hv launching a 
V-2-sizcd tni.ssilc from a Hristol Bri- 
tannia airplane at altitudes up to 60,000 
feet. 

• I'rcd Otdway III and Heyward 
Canney Jr (US.Al presented the results 
of an extensive 120-|ugc survey on the 
utility of the satellite vehicle, lliey 
concluded that the satellite vehicle is 
essential for motc-fciiidanicnlal study of 
nearly every major field of scientific in- 
quiry but notably in astrophysics, geo- 
phisics, comnumicatiims, chemistry, 
hiologv ami mcrliciiic. With the excep- 
tion of rceoiinaissancc. the militan’ 
value of the satellite was rcg.irded as 
dubious; as a springboard to actual deep- 
•spaec flight, its use was considered un- 
avoidable unless some fundamental ini- 
provcnicnt appears in propellants. 
Space Biology and Physics 

-As might he expected, the papers in 
tins field revolved more or less around 
the biological effects of cosmic radia- 
tions. Switzerland’s I’rof. J. Kugster 
reported on the present status of such 
research. lie showed that cosmic rats 
have produced definite effcct.s on iinicel- 
Uilar bacilli, pkmt sexxls, mice and eggs 
of cmstaceaiis. Definite genetic effects 
were noted in all but the mice wlierc 
only skin burns were observed. Trans- 
plants of human skin exhibited gninulae 
-vvhicli later clnmgcd to pigmented 


spots-after alxnit six months. 

Prof. S. h'- Singer (USA' .■! a ticat- 
nient of cosmic ray effect! on matter at 
high allilnde, sliovvod that the phvsical 
eftevts on holli inanimate and biological 
matter can be separated into atomic 
and nuclear effects. While the biologi- 
cal effects have been the subject of in- 
tensive study (except in the ease of 
heavy piiniaries), this was the first men- 
tion of nuclear effects. Singer showed 
that while they arc small, tbev arc 
cumulative. He gave numerical values 
and described a mctliod bv which bio- 
logical effects could be propcriv gauged. 

Singer emphasized the nuclear trails- 
inutiitioiis which are |)rodiiccd bv cos- 
mic rays and looked into their nature 
and frequency. He showed that, unlike 
rtoiiiic etfects, iiucle.ir effects are per- 
iiiaiieiii, 

He speculated wlietlicr cosmic rav 
bombardment would cause the moon’s 
unprotected surfaex- (no atniosphcrel to 
hccoinc radioactive making surface ex- 
jiloration dangerous to hiniian beings 
(he does not think so). lie di.scussed 
the shielding problem against heavv 
primaries and said that hvdto|emiiis ma- 
terial is the most cfliciciit on a weight 
basis. cs|*ciallv as a fragmentation 
shield. 

Dr. F, A. Ilitclicnck (USA) explored 
(he phvsiology of space flight. lie 
showed that plivsiological and patho- 
logical effects at 65,000 feet are equiva- 
lent to tliose ciicoiiiitetcd in a complete 
v.inmm. l''roin tlicrc on up sealed en- 
vironments would be nccessan'. 
Manned Flight 

He rcpiirted that people at Ohio 
State University were studying this 
problem. While simple air-conditioning 
systems for scaled cibiiis have already 
been investigated, Mr. Hitchcock felt 
lhat biological methods (iiiaii versus 
leafy plaiitsl needed more stiidv. lie 
discussed tests made on animals at nt-ar- 
vacuuiii conditions; 

At about 30 nnii of mcrciirv, two 
bodv’-svvelling effects occur. Tlie first 
is due to simple expansion of intestinal 
gases. 'Hic second is ap|xirently due 
to the boiling of blood and other hodv 
fluids. -An exposure of two minutes or 
iiinrc is almost certainh fatal. 

Hitchcock noted the chief |)rohlenis 
of maimed fliglit into space as accelera- 
tion. zero gravity, aerodynamic heating, 
noise and vibration, illiiiniiiation and 
visibility. These are .serious but they 
can be solved. 

Two other papers on this general 
subject were presented; One, bv Simons 
and Steiiimctz. (USA) on the effects of 
primary particles on balloon-borne speci- 
mens; the other on corpuscular ravs 
from the Sun bv Mr. C. F. Andersen 
(Deniiiarkl. 

llircc papers by Italian delegates, 
Prof. -Antonio Knla. Renato Pennacclii 
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wiih sensational 

WESTERN GEAR 




When cargo must be handled in crumped quarters and bulky freight moved 
efficiently and quickly, that's where Tug-Bar excels! One man with a Tug-Bar 
can move two tons, put it where it’s needed without fuss or cuss. Tug-Bar is the 
ideal answer for fast, efficient one-man freight handling, whether for aircraft, 
railroad, truck or trailer use. Tug-Bar is flexible, easy to control, operates wher- 
ever there is room for a man to stand. Low floor loading with optional load lips 
available for any loading requirement. Weighs only 1 10 lbs., available in standard 
units. IIOV AC or 24V DC. 

Tug-Bar is manufactured by Western Gear, known since 1888 as one of the 
nation's foremost designers and manufacturers of gears and mechanical equip- 
ment for (he transmission of motion and torque. 

For further details on Tug-Bar and its operation write Western Gear Corporation 
of Texas, 117 North Palmer St., Houston 3, Texas, 
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5FECIFICATIONS 



DEAR & BEnson 


14 RICHMOND ST.. CLIFTON, N. J. 

CALL: CKegery I-ICOO 


Plans for the U. S. l.G.Y. Program 


NuiiiIht 

Vcliiclcs 


Agency VcIiicJc 

.\FCRC .Verobce 

ArCRC Acrobet 

.M'CKC Boosted Dc-jcii: 

NRL Acrobee 

NKL Koclooii 

SetL Aorobec 



8 Cliurehlll, Cimada 

7 New Mexico 

4 Cliuicliill, Canada 

17 Cliurchill. Canada 

5 Ne« Mexico 

•to Pacific. dR ban Diego 

8 Clninhill. Canada 

40 Aictic 

40 .\iihirrlic 


AGKNCY CODE: 

\KCRC ,\ir l‘oice Caiiitiridge Rew-.iicli Center. B(»ton, Masi. 

NRI. Nasal Rexcnrcli laibotntors. Washington 25. D. C. 

SCEL Signal Cocp F.ngiiicetiiig i.ibmatoiicv. Kt. Monmouth, N. I. 

SUI State Univetsits of Irma. Inssa Cits. Inssa 

NOTE: 

l lic filings scheduled Im Clniteliill will, of eonisc, be subject to the apiiiosal 


ami Prof. Ccs.irc Ctcimma, treated sari- 
ons aspects of missile dynamics. Dr. 
I- M. Kooy of fjolland presented some 
Ciileiilations on a long range rocket. 
A'ertieallv launched, the rocket dis- 
cussed wniild incline to the luitizcintal 
aspect of fli|lit. its a.tis maintained 
parallel to the orbital plane by the 
siiperrision of an antoinatie pilot. 

Dcrek Landen (Knglaiid) considered 
the optiinuni lannching of a few-pound 
payload into a 200-500 mile orbit. From 
the standpoint of ptopellants, the nio.st 
economical tnijcctory stood between a 
tower on flic ccinator and the point of 
assuming an equatorial orbit- The ob- 
ject of the study mis to arris e at a com- 
piomisc behveen the demands of fuel 
eoimimption and air resistance, llic 
optinnim a.scent s'cloeity appears to be 
serv high. 

Definite Plans 

'Ibc United States and France al- 
ready base iiniionnccd definite plans to 
use rockets in connection with the In- 
ternational Geoiibysical Year. England 
and .Australia ate considering rocket 
jirograms, but it is not known whether 
they will actually participate. 

li)r. Homer Newell (USA) discussed 
tlie role of rockets in the IGY and 
listed maiiv obsenatinns wliich could 
not be made from the surface of the 
Earth: 

• Measurement of solar iiltrasiolct 
and X-tass which do not reach the 
E-artli. 

• Measurement of low-energy cosniie 

• Measurement of the cbemical and 
ion composition of the upper atmos- 

• Detection and measnreraent of auroral 
particlcs- 


• Measurement of ionospticric cur- 
Kut flows. 

• Measurement of the earth's inugiictic 
field at Iiigli altitudes. 

Other uses noted were me-.isutcments 
of temperature, pressure and density 
distributions in the atmosphere; winds, 
ionospheric cliatge densities, heights 
and intensities of airglosv and of auroral 
radiations, lie outlined the tentative 
American plans for the IGY which 
employ rocket vehicles. 

Space Flight Problems 

II. II. Kocllc (Germany) discussed a 
thirty-ye-ar spacc-tnivcl program consist- 
ing of fi\ e phases 4 to 7 years each in 
length. The progrant breaks down, ap- 
proximately, as follows: 

• 1956-1%0 Unmanned satellites. 

• 19(iM%5 Cargo and passenger sat- 
ellites. 

• 1966-1970 Experimental space sti- 

• 1971-1977 Eull-fledgcd space sta- 
tion. 

• 1978-1985 Expedition to Mars. 

■|his could he accomplished for about 

Sll billion -a year. Knelle said- 
. Along the same gcnieral line of space- 
flight planning, Darrell Romiefc (US.A) 
stigiested -an organization of the various 
sciences which go to make up the ox er- 
all bod\- of astronautieal science, lire 
form would be analogous to that for 
Ibc over-all body of aeronautical science. 

Parallel with aerodynamics, for ex- 
ample, he suggested “astrodynamics." 
covering the general behavior of v ehicles 
in intcrplanctan' space. This science of 
•astrodynamics would form a ‘'birb" for 
intcgriiting the efforts of various other 
astronautical engineers and scientists, 
to develop tnily .sp.iccworthy vehicles 
and suitable perform.inee. 
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Introducing /2$5^ounds of 






T hey call it the “Gi*mo"— and you'll be hearing plenty 
about this nimble performer. 

Designed, built and flown by Goodyear Aircraft in just ten 
weeks’ elapsed time — this may well prove to be the ultra- 
light, one-man helicopter needed by the armed forces lor 
courier-liaison, rescue and a variety of tactical work. 

The simplicity of its design can be seen at a glairce, but 
jeature this ij you can: 

It weighs a mere 24S pounds including battery and starter, 
can be packed in a box 21" x 22" x 152", parachuted to a 
location and assembled in minutes. 

It will fly 45 minutes on 3 t1o gallons of gas. has a top speed 
of 70 m.p.h., cruises easily at 55 m.p.h.— has an estimated 
service ceiling of 12,000 ft. 

GOOD>^E4R 


It performs every maneuver of helicopter-magic, including 
rolling pull-outs, hovering and pattern flight, 

Its auto-rolBlion qualities are spectacular — disengage its 
belt and pulley -driven rotors from its commercially avail- 
able water-cooled 2-cycle outboard engine, and the Gizmo 
descends at one-half the conventional rate for a ’copter. 

Here is jrracticality, simplicity, performance and safety — 
in one of the neatest engineering packages of the year. It is 
a good example of the resourceful way Goodyear Aircraft 
serves the nation's defense effort, one of its many roles as 
a versatile team-mate to the aeronautics industry. 

Goodyear Aircraft Corporation, 

Plants in Akron, Ohio and Litchfield Park, Arizona 

AIRCRAFT 


is THE TEAM TO TEAM WITH In AERONAUTICS is 
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MOHAWK AIRLINES ADDS NARCO DME 



Civil Charter Pacts 
To be Studied by CAB 

Wasliingtoii— 'I lie Civil Acninautics 
Board Hiis «eck is sdiedulcd to begin 
licarings that could help American air 
charter operators bolster tlicir bid for 
world-nide recognition as fast, cco- 
miinicsl carriers of passenger groups 
and cargo. 

'llic future of the charter business 
in the United States is directly tied to 
the final he-arings on requests for cisil 
charter exchanges bs the ambitious 
Aircoach Transport .Association and 
the independent Militars- .Air Trans- 
portation Association. -ACT.A and 
IM.ATA already operate exchanges foe 
military charters. 

In the 12-month period ending 
Sept. sO, 1954. the 4(i member lines 
of .ACTA and IM.AT.A firm- some 
118.8 million ton-miles in military 
and civilian passenger flights and 57-6 
million ton-miles of cargo. Military 
charters nerc arranged through the 
Associations’ exchanges. Civilian traf- 
fic was booked through the facilities 
of the indii'idua! airlines. 

Militars chatter sciricc negotiated 
through the .ACT.A exchange has in- 
creased from a 1954 dollar soiume of 
S12.207.000 to S40 million thus far 
in 1955. 

•ACTA's hoped-for civilian exchange 
would he run on a “multiple charter” 
basis, i.e., several groups of passengers 
or cargo consignments con.stituting one 
phmoload. IM.AT.A, however, intends 
to use onh single charters (one group 
of passengers or one consignment of 
cargo tn the planeload) because of the 
administratisc difficulties of the mul- 
tiple chatter system. 

Both exchanges would serve onh' 
bona fide organizations requesting 
transportation. Charter clearing houses 
would be prohibited from dealing 
with ticket agents, althongh they could 
secure contracts from freight forwnrd- 

Officiais of both organizations ate 
optimistic concerning C.AB approval, 
basing their hopes on these fii'c fac- 

• Board’s favombic jjreliininars' deci- 
sion, Kxaminct Paul Pfeiffer faioted 
fhe exchanges for a fhrcc-scar trial 
period (AW July 4. p. 79). 

• Promised cuts in Defense Depart- 
ment costs. Co-ordination of cis'il 
and militars' charter traffic would elim- 
inate many de.idhc.id return trips, 
lowering the price for each cnstouicr, 

• More economically sound indiistTV- 
A soh'cnt charter system would gisc 
the airlines industrs a firmer economic 
foundation. 

• Rivaly of two exchanges would 
further loner charter co.sls. 

• Senate Recommendation- In 1953, 


First Airline to Use Distance 
Measuring Equipment for Added 
Safety and Expedited Approaches 

Fleec-wide inscallacion of Narco DME 
(Distance Measuring Equipment) is now 
under way by Mohawk Airlines serving 
New York and Ness- England. 

First installations have been com- 
pleted in Mohawk's new fleet of Con- 
vairliners with the DME installation 
scheduled to follow in the company's 
ten DC-3’s. 

Addition of Narco DME in the 



The Narco DME gives this informa- 
tion on two scales -0 to 20 miles for 
close-in approach work and 0-200 miles 

Use of DME by Mohawk is expected 
to elTeci considerable economies by per- 
mitting expedited IFR approaches. 



DME Network in Wide Operation 

DME coverage on all major airways plus 
installation at key ILS sites is in current 
everyday operation. CAAappropriations 
cover continued operation of the system 
throughout the nation, CAA has recently 
announced new procedures using DME 
which eliminate much of the time-con- 
suming procedures now necessary. 


Executive Pilot Praises DME 



E. R. Morris. Executive Pilot for G. T. 
Pew (left), Board Chairman for Aero 
Design and Engineering Co., manufac- 
turers of the Aero Commander, has 
flown 7n0 hours with Narco DME dur- 
ing the past year and a quarter. 

“I wouldn't want to be without it," 
is Mr. Morris' summation of DME. "For 
instance, when you’re flying a holding 
pattern, DME makes it so much easier. 
"Expedited approaches on instru- 

DME. Because we can tell the tower 

gctstraight-indearancealmosiasifVFR. 

"DME also lets us make instrument 
approaches to many out of the way air- 
ports, just as though they hud ILS. 

"There’s nothing finer than DME for 
night flying in strange country, in mac- 

around thunder storms. You know ex- 
actly where you are." 

For more Informolion on Norco 
DME see your Norco distributor or 
write for brochure on DME, fully 
type certificated for airline use. 
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More than 3,000 new designs per year 

—without a “bottleneck” in drafting 


In the Dc-siRn Devplnpmcnt Department of the 
Owens-Illinois Ghiss Company, Toledo, Ohio, 
no time is lost in tedious redrafting. simple 
short cut invoh'ing the use of Kodagriiph Auto- 


positive P.iper and Kodalith Film gices cus- 
tomers fast sercice . . . saves tiollars ccery day. 
Chances are you can adapt this technique to 
your own routines. 



a Senate Small Business Committee 
ap|)ro>'cd a cis ilian cliarter exchange. 

A recent nationwide suney of cliar- 
tcT users hr IM.Vi'.\ reported that 
estulilishincnt of a cis'iiian air e.xeh.ingc 
would increase tniffic 100'* and pro- 
vide an opportunity for exploiting the 
potential charter inarkct (AW heb. 7, 
p. 9-1). 

The market is made up of these 
principal groups; 

• Convention travellers. Organisation 
delegates would nithcr chatter "frae- 
tion of a plane” for 10 to 1 5 members 
than to buy individual airline tickets. 

• Exiiihitors for trade shows. Transpor- 
tation of a company’s machinery is often 
postponed until the last minute when 
onli a chartered plane can get it to 

• Production managets. Emergency 

placement parts for I’ital production 
macliincn in order to ai’oid plant 
.slint-dom'is. 

• Flower growers. .\\ailabilit\ of fast 
transportation on short notice deter- 
mines profit aiiid loss for sticli groups. 
■ College and professional athlctie 
teams, tlic.itrieal groups and officials on 

flights on short notice. 

The foreign charter market lias suc- 
cessfullv emplovcd a cisiliiin exchange 
for the last eight years. London's 
Baltic Air Exehaiigc liandies tlie- great 
ma[orits' of international cis-ilian cliar- 
ter fliglits- Theie also arc trade asso- 
ciations in Fr.ince and Germany with 
interests similar to the Baltic’s. 

Some sO principal United Kingdom 
and foreign operators arc represented 
on the Exchange, wliicii is worldwide 
m its scope. Foreign charters arc liaii- 
died principalis- liy carriers in tile cate- 
gon- equivalent to our certified airlines. 
British Oicrscas .Aircraft Corp.. British 
Kuropean .Ains-avs. Sabeiia Belgian Air- 
lines. Kl.M Royal Dutch .Airlines, ,-\ir 
France and .-\ir India carry inucii of 
the eliarter traffic. 

Early success of the exchange was 
liniilcd only by the shortage of suihible 
long-distance, bigh-capacits frcigiiftrs 
(AW Dec. 7. ’53. p. 21).' With the 
increased a\-.iilability of tlicsc aircraft, 
costs of cliarter flights liaic dropped 
.appreciably. 

Lower cost, however, is but one of 
the ad\-anta|cs afforded shippers and 
organiaers of passenger parties. Speed 
r.'f operation, globai sers-icc and new 
routes .also liasc attracted bnsincxs to 
the' exchange. 

Recent e-xcliaiige bulletins iiavc indi- 
cated tliat passenger fliglits constitute 
a greater percentage of foreign charter 
traffic titan cs'er before. During a re- 
cent week, it ran higher tlian 90C-? 
nf tlic total charter scivice on the 
exchange. 



design predictability 

Trying to firm up new fuel pump specs? Well 
stop staring at your slide-rule. ..call Hydro-Aire 
right now. The performance, of our HY-’V/L* 

Fuel Booster Pump is as predictable as ants at 
a picnic. We’ll show you a simple chart method 
that’ll pull the clouds out of that crystal ball 
Yes, the HY-’V'/L can be tailored to your specific 
needs. And that has already been done by such 
customers as Chance Vought, McDonnell, North 
American and Douglas. 

HYVl* fuel booster pumps 

! •vAPOs/uouieeATio 

a product of 


Inc. who also make 
FUEL VALVES • TURBO MACHINERY 

HOT AIR VALVES • hytrol 


BURBANK, CALIFORNIA • AviatioK Subsidiary of CRANE CO. 
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SEVEN YEARS after (He production of its prototype, the Cluiicc Vougbt Cutlass icccnUy joined the Navy on an npcntional basis. 
Squadron VF-124, eqnipjrcd with 14 F7U4s, boarded the carrier USS Hanenek (above and left) lot cvcutual duty in the Far East The 
F7Us were slow in reaching the fleet because o( dcU)a in engine dcvciopincut 


Cutlass 

Joins 

Fleet 


. . . Delayed 
But Not 
Stayed 
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FLY WEATHER-WISE 


These weather Items prepared in consultation with the United States Weather Bureau 



T he various types of terrain surfaces have 
a signiiicanc effect on the ait masses 
flowing over them— with a consequent effect 
on the weutlier and plane performance, 

One of the most spectacular effects of ter- 
rain on air currents is the Mountain Wave— 
a high-reaciting deflection of the winds when 
a range of hills blocks a strong flow of air. 
This sets up a “wave" wliich may reach high 
altitudes and extend in a chain of waves for 
several hundred miles downstream. The 
Lenticular-Type Standing Wave Qoud iden- 
tifies these large waves- Even small ridges may 
cause air waves and produce dangerous down- 
drafts on the lee side (see diagram at right). 

Care should be taken in approaching a 
ridge into die wind, because in a low-pow'ercd 
plane the downdraft may make it impossible 
to maintain enough altitude to clear the top. 
Also, when ca|<ing off on a runway towards a 
hill, be prepared fora dcaeased rate of climb 
if the wind is coming over the hill. 

When flying in the vicinity of mountain 
cops, the possibility of altimeter error is im- 
portant. Two primary factors can cause al- 
timeters to indicate higher atliludis than actual-. 
Lowered pressures created by disturbed flow 
on die lee side and abnormally cold temper- 
atures. Combined, they can produce errors 
in excess of 1000 feet. 


Best Pair to Get You There! 



Flying over rough terrain, shifty air currents and sudden 
downdrafts can call for extra-quick engine response. Here’s 
where insisting on tlie riglic fuels and lubricants can pay off. 
Mobilgas Aircraft and Mobiloil Aero meet aviation's toughest 
tests . . . exceed rigid Army and Navy specifications . . . assure 
you full power and performance when you need it most. Good 
reamn it pays to fly uith the Flying Red Horse/ 

SOCONY MOBIL OIL COMPANY, ISC, tnd Affilkla; 





OPERATIONAL FLIGHT TRAINER for Hie McDoniidl F’H-2 fighter. Shidcnt's cuckplt is at left; instii.ctnr's station at right. 


Navy’s Special Devices Center; 


Better Training, 

By Henry Lefer 

Sands Point, L. I., N, Y.— Tliu Special 
Devices Center of the Office of Naval 
Research here is one of the Nan 's kes 
weapnn.s in the struggle to cope with 
llic incrca.sing complexity of modem 

I'lic attack goes on along mans 
fronts, but for tlic most part SDC's 
approacli is to deielop training equip- 
ment to pcmiit pilots and crews to learn 
a g(X)d part of their jobs on tlie gronnel 
witiimit tving up ex|>eiisive aircraft, 
and without being hain|x.Tcd h\ limiting 
factors sucli as wcatlict. Special Dcs iccs 
Center i.s also tesponsildc for tlie |)ro- 
lisiiiii anti control of logistic anti 
material support for training equip- 


Less Expense 

of Nike batteries witiimit use of actual 
niivslcs or target aircraft. 

I lic Air h'orcc rcprcsentalise iiioni- 
tors proposed projects to asoid diqdie.i- 
tioii of work hy Wriglit ,\ir Develop- 
ment Center and S|)cei;il Devices 
Ctnier. 

'I’be Researcli and Developiiieiit De- 
partiiient, one of the tiiree major groii))- 
iiig.s at SDC (tile others are ’I'r.iiiiing 
Requirements and |•'it■ld Operations, 
and .\dininistraticiii and Scrsiccs). is 
iiiidct the command of tlie center's 
tccUnical director, Cmdr. Edward W. 

It is cmiiprised of time disisions- 
engineering dcveUipment, liiiiiian engi- 
neering, ami ee|nipnieiit research (to tie 
ostisated in tile future), 'I’lie larioiis 


dnisions arc made up of a mimlicr of 
liianclies. 

Of special asiatiun significance arc 
many of tlie projects of Engineering 
Dcsciopinent's .Asiation disisioii. to 
wliich tile remainder of this article is 
devoted. 

Ilie .-Viiation diiision consists of: 

• Opetational flight frainers. 

• -Aviation haincts. 

• .Air applications. 

• Computers, 

In cliatgc of tiicsc four brandies is 
Jolni llickev, reporting to Cnidr, 

Operational Flight Trainers 

I’liis branch produces Ol'I’s and 
generalized trainers. 

• Oi>crational fliglit trainers arc design- 
ed to reproduce ail flight proiilcin.s, 
from takeoff to landing, indiicliiig 
simulated imilfimctions and otlier dif- 
ficuities. Noise and vibration of tlie 


I'iic center's projects include o|ierj- 
tioiial flight trainers (.Air Enrce calls 
tlicm fliglit simulators), |irocednrc 
tniiners, tactical trainers and animated 
panel systems. It lias worked out 
simplified cockpit instrument prcsciit.i- 
tions. SDC psydiologists arc ddsiiig 
into iininan engineering aspects of 
fligiit, crew training and maintenance. 

SDC engineers iiavc dcsclopcd i-arimis 
types of liiglisixicd cciiiipnfcrs. 

Special Devices Center is under tlie 
office of Nasrii Rcscarcli. Its more tlian 
fiOO iwrsonnd. under Capt. C. II S. 

Murphy, are inainh civilian. Ilic 
miliftnv complement iiidndes about -10 
from Navy, an .Arniv Participation 
Group and Air force liaison officer. 

SDC is the designated agciicv for ap- 
propriate -Army rcscardi. eliminating 
the need for a separate .Anm orgaiii/a- 
fion of tliis type. One recent devclo|i, 
nieilt for Army is the Nike simulator. 2-FH-2 CONTACT FLIGHT SIMULATOR utilizes intense point source of light and trails* 
which permits the ojicr.itional training patcncie's to ca-alc terrain and lioriwm illusion for hclienpta students. 
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NOW.. • from a foremost manufacturer 


of Aviation Metal Hose- 



'A 


‘nf)C Xitef lex flexible hose . . 
made from DuPont Teflon* 


Chief Characteristics 

• Hat high ratittance to tynthetie lubricanft, 
hydraulic fluids 

• Withstands extremely low temperatures 

• Operates at extremely high 
temperatures and pressures 

A Virtually chemically inert 

• Will not crack, chip; will not cause 
lines to clog 

• Has indeflnite shelf life 

• Available in % " to 1 V 4 " sizes with 
stondard fittings 



Titeflex knows the aviation hose business . . . has been 
making flexible aircraft metal hose for over 20 years. 
And now ... to keep pace with the requirements of 
the jet engine industry, Titeflex has developed a luw 
type of flexible hose with an inner core made from 
Du Pont Teflon tetrafluoroethylene resin. 

Our Engineering and Research departments with 
their specialized experience in hose manufacture, 
working with all types of metals, now adding special 
resins, have designed, developed and tested a new 


product to complement our complete -line of metal 
hose. This is not just a Teflon inner core with wire 
braid covering, but a completely engineered product 
from fittings to carefully selected braid and materials. 

Working with the designers and engineers of lead- 
ing jet engine manufacturers, we have developed a 
flexible hose chat meets all practical requirements of 
MIL-H-551 1 specifications under independent testing 
by a leading research laboratory. 


For any conveying application where increasing high pressure 
and high temperature requirements combine to make most 
other hose assemblies either uneconomical, too bulky, in- 
efficient or obsolete . . . this latest addition to the Titeflex line 
of flexible hose offers a practical solution to one of the aviation 
industry’s serious design problems. Use the coupon at right to 
obtain additional information or request one of our sales 
engineers to discuss your specific application. 
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City- 


A "DESERT ICEBOX" 
IS ONLY EXPEDIENT 



This traveler fiiuls relief in tlie desert 
sun, thanks to an expedient “desert 
icebox” . . . towels draped around 
bottles in a shallow pan of water, Cap- 
illary action keeps the towels moist 
and a few degrees cooler than the 
ambient temperature, fiere’sadiabatic 


FOR ENGINEERED ELECTRONIC COOLING 
PACKAGES . . . LOOK TO UAP! 


The temperature of electronic equipment must he 
bracketed and Brmly controlled. Minialuriaation of 
modern electronic equipment has made it impossible 
to maintain operating temperatures by natural con- 
vection and radiation. UAP engineers have designed 
complete cooling packages which maintain the proper 
temperature ranges of electronic equipment while in 
operation. Tliese packages can be installed remote 
from the equipment, or the electronic components can 
be intimately mounted within the cooling package 
envelope. They are designed for shipboard, ground 
equipment and airframe installations, UAP cooling 
packages employ liquid-lo-liquid, air-io-liquid and air- 
to-air Hi-D beat exchangers and meet MIL-E-S400 and 
M1L-E-5272A specs. 

Please check our in-production systems \viili your 
UAP Contractual Engineer before entering into dis- 
cussions of Q completely new system. 

UAP CONTRACTUAL ENGINEERING OFFICES: 

DByion, Ohio MIrhi(an 3841 

New York Miirrsy Hill M283 

North Hollywood. Calif. STonley 7-7423 
Moniroal. Canada ELwood 4131 








UNITED AIRCRAFT PRODUCTS, INC. 

1116 BOLANDER AVENUE, DAYTON, OHIO 
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actual aircraft arc also duplicated. 
About tlie onl}’ feature of that 

is missing is the cRect of C, wliicli has 
proven difficult to duplicate. 

• Generalized trainers are used to give 
instruction in nayigation, tactics and 
instnimcnt procedures but do not 
simulate lauding or takcoR conditions. 

There are about 30 Ol'l's in the 
field, witii another 23 or 30 in the 
works. 

Size of an OIT' r-arics, anywhere 
from a simuLitor for a fighter like the 
McDonnell l''21l-2 to a unit for 
Martin’s anti-sub yveapon, the P5M. 
with stations for the entire creyv of six. 
•lire P3-M trainer consists of tyvo 
tr.iilers, one containing the flight siiuu- 
kitor and the other the tactics simula- 
tor, to provide training in the plane's 
anti-submarine yvarfarc mission. 

SDC designs all of its OKI’s to fit 
inside 40-ft. trailers, making for easy 
transportation from coast to coast as 
sqieidrons arc shifted. Hic trailers arc 
equipped yvith cargo hooks so that they 
can be slung aboard aircraft carriers if 
tlic Navy decides to make such a move. 
■| his yyould pcmiit canict cteyvs to 
maiiitaiii flight proficiency around the 
clock regardless of yveather. "Trailerizii- 
tion" yvoiild also make it feasible to in- 
stall or remove the simulators as a car- 
rier switched from one type aircraft to 

'Ihc trainers arc self-contained, e.x- 
cept for the power supply . typical 
trailer includes capacity for 10 tons of 
air conditioning, for comfort of per- 
sonnel and to keep equipment temper- 
ature yvithin suitable operating limits. 

Development of an operational flight 
trainer is no easy matter. \ typical 
fighter simulator may require SO-lOO,- 
000 engineering man-hours and perhaps 
40-30.000 production man-hours. .A. h. 
Blanck of the OFT branch told 
.Avi.yrioN \Vi;r.K. rhe OKI' for the 
P5M required behveen 150,000 and 
175,000 engineering man-hours, yyith 
an additional 75,000 man-hours far its 
associated tactics trainer. 

As with its other projects, the center 
cither builds the first prototype or lavs 
out the requirements, then asks bids 
from private industry for building pro- 
duction units. 

An OT’T is designed for a specific 
type of plane (Fill, for instance) and 
generally for a specific model (F2II-2i. 
Because of the complexity and high 
cost of a typical trainer (SI millionh 
SDC h.is embarked on a number of 
programs. For example, nesv OFTs 
arc being built so the cockpit can he 
removed and backed up to a tictieal 
trainer. In this yyur', a single tactjcal 
trainer can be used in conjunction 
yvith a luimhcr of diRcrent types of 
operational flight trainers. 

’Ilie Ol'T branch is also pushing a 



program to standardize cuiiipimcnts 
and designs used by the various con- 
tractors building simulators, to sint|}Iify 
maintenance, reduce the iniml>cr of 
spares required, and cut weight size 
and ex|)cnsc. SIX! is utilizing trans- 
istors and magiyctic amplificts in this 
approach. 

A typical electronic unit liad its 
yveight cut to 13 oz. from 53 oz. yvlicn 
franisistors yvcrc used in place of tulx-s. 


Its y olnmc was cut to 61 cu. in. from 
208 cu. in. An associated part yvliich 
was redesigned for magiyctic amplifiers 
yveighed 103 oz. before and 31 oz. 
after. Size yvas cut from 216 to 98 cu. 
in. I’owcr requirements yvcrc reduced 
from 10 yyatts to 5 w-.itts. 

Another problem the OFT branch is 
studying involves simulitor instrument 
activation. Contractors’ engineers arc 
noyy free to design their imn circuits 



OMNI-DIRECTIONAL ACCELEROMETER dcsviopcd bv Special Devices Center Is used i» 
aircraft safety rescaich. It is tiiggered bv a IOC sbock'and will tccotd up to 250C. I’lie 
parts arc (a) trigger assembh. (h) dash pots, (c) drum assembly, (d) reed elements, (e) escape- 
ment, (f) main spring and (g) binichil eom|}ciisator. 
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RED SEAL METALS CO. 

10035 BURTIS STREET, DEPT. A 
SOUTH GATE, CALIFORNIA 
LOrain 6-5105 




imcl tcclmi([ues for acti\ating instru- 
ments as long us tlic finul results meet 
SITC requirements. By elcseloping 
standartlizerl tceiiniqucs, Ol'l' i>cr.scm- 
iicl liopc tt) reduce inuinteiunec and 
spares requirements. T'lic Ol'l’ lias 
ctinvcrted a number of simulators for 
uhsolete planes to newer sliips-elic-.iper 
tli.m building a new simulator but still 
an ex)>ensivc job. involving a redesign 
of computer eireuitiy. typical eon- 
sersion mas- fake from H to IS muiitbs. 

Generalized trainers ate also coii- 
seited to iiesv missions as an economy 
measure. Recent units inclndc trainers 
for the '/SG-t airship and for hell- 
copters. 

Ibcsc arc basic.illy Link trainers, 
with cockpits ebanged to represe-nt 
new functions and circuits 'slowed 
down” to the propcT speeds. 

The -\\iation rrainets branch is 
responsible genctalU for all training 


devices nbieh do not come under the 
OVT braneli. Mainly these include 
procedure trainers and animated panel 
training aids. 

• Procedure trainers arc comparatively 
ine.vpensisc dec ices designed for .s|Keifie 
procedures, such as cockpit familiariza- 
tion, nasigafion. fire, emergency, etc. 
.•Mthongli tlic cockpit is an exact replica 
of a s|)eeific plane, as it is in the opera- 
tional flight trainers, inanv of the in- 
.stmmenfs ate dummies. Only those 
imohed in the actual |)rnccdnrc to lx: 
b.meht ate operative. 

.V recent trainer, the 2-I-H-2 licli- 
coptcr cxmfaet flight .simulator, de- 
veloped for SDC by Bell .Aircraft 
Corp. (.\\\' .\iig. 20. p. 91 is expected 
to give the equivalent of font hours 
of prim.in- flight instmetion. It will Iw 
installed at the Xasy Flight School, 
Pensacola. ITa, 

Tlie student sits in the 2-1 U-2 cock- 
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DOUOIAS A4D SKVHAWK USES IIGHTWEIGHT GENERAL ELECTRIC CONSTANT SPEED DRIVE. 


How G-E constant speed drive’s unique design 
improves Bantam A-bomber performance 


The unique ball piston design of the General Electric 
9 KVA hydraulic constant speed drive improves the 
performance of the Douglas A4D Skyhawk by pro- 
viding a more reliable drive of reduced weight and 
size. The simplicity and symmetry of the few moving 
parts also permit the drive to run “full of oil” in a 
completely oil-filled system. 


OIL-FILLED SYSTEM 



ADVANTAGES OF G-E OIL-FILLED DESIGN 

LESS WEIGHT no scavenge pump or vent line required 
SMALL OIL RESERVOIR no space needed for deaeration 

ALL-ATTITUDE OPERATION not affected by aircraft 
maneuvers 

SIMPLIFIED COOLING circulating oil cools all drive 
components 

POSITIVE LUBRICATION ail moving parts operate in 
oil bath 


The General Electric hydraulic constant speed drive 
is currently being built in 9 and 20 KVA sizes. Drives 
can be built up to 60 KVA covering a wide range of 
speeds and many design variations. 

FOR SPECIFIC INFORMATION on how a G-E constant 
speed drive can be designed to suit your particular 
application, contact your General Electric Apparatus 
Sales Office. For further technical information on 
these G-E drives, write for bulletins GEA-5979 and 
GET-2480. Address request to; General Electric Co., 
Section 221-S, Schenectady 5, N. Y. 


fhg/vss Is Our Most Imporfant TMucf 

GENERAL® ELECTRIC 









Four examples of how General 
in world-wide race 


Electric helps U.S. progress 
for air superiority 


: Is Ovr Most Importonf Product 


rboprop engine built by G.E. had 2150 hp. Todoy, 
cieni ga« turbines promise better, power-to-weight 
r and other oireraft opplications. 


G.E. supervised test development of V-2 rocket, shown above in firs 
launching from U.S. aircraft carrier. Today, advanced G-E desigr 
rockets like the RV-A-10 provide new data on large solid propellan 
rocket motors for use on guided missiles. 


smaller. 


-E jet engines powered America's first jet aircraft, the Bell ^ogress h Our Mast Important Product 

day, more G-E jets power Air Force planes than alt other /-7N 

s combined. The sleek Boeing B-47 bomber uses six G-E GENERAL ELECTRIC 

ddifion, J47’s power the nation's jet fighter moinstay, the 

World War II "Liberator" had gun turrets powered with G-E omplidyne ^ogress Is Our Most Important Product 

drives, directed and fired manuaiiy. Today, newest TAC bomber B-66 

has G-E fire control system which is radar directed by remote controi. GENERAL ELECTRIC 
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pit, whicli is Q replica of the Bell IITL 
copter ce>mp;irtiiient, "hiic a per- 
'IKCtive ima|C of the terrain is pro- 
leetcd on a licniispliorical screen before 
him. Actually the images from two 
projectors— a Iiorizun unit showing sky 
and horizon conditions and a rasic 
terrain unit— utilizing an intense point 
source of iiglit and colored terrain 
transparencies arc blended to produce 
.1 realistic composite image tor tlic 

Pick-off potentiameters mounted on 
tlio standard HTL controls provide 
Iwsic iii]«its to a special-purpose a.c. 
analog computer which soHcn the 
dvnainic equations of niotion in real 
time and .sends output coininands to 
six sers'o drives associated with the pro- 
jcctrrr and tlie various in.strmncnts. 
sibrafioii devices and noise generators 
in tlic cockpit. 

The projector light and transparency 
.ire suspended together bs' a giinbal 
sssteni for pitch, roll and yaw of the 
wliolc pietorc. simulating for the pilot 
the actual appearance of the terrain 
and horizon as he mores sarious con- 
trols in the 2-F1I-2 trainer. 

While the 2-FH-2 may prove use- 
ful in training copter pilots, a primary 
reason for its deschipinent «as to test 
the realism aehiesed through use of 
transparencies and lire point source 
of light. 

Work is under way on a similar 
trainer for fixed-wing aircraft. 

.\nothcr approacli to the problem 
of helicopter flight simulation is being 
studied bs SDC’s .Sir Applications 
Irraneh. llcre a contour model of the 
terrain is built and viewed by a telc- 
sision camera connected through ap- 
propriate circuitry to the tr, liner cock- 
pit. .-kii enlarged T\' image of the 
terrain is projected on a hcinispctical 
surface in front of the cockpit. As the 
pilot "files," the projection is varied 
so the image he sees corresponds to 
the real thing. 

Special Desiccs Center is also work- 
ing on helicopter ground procedure 
trainers for the Piasecki H-21 and 
Sikorskv H-M for .\rmy. 

,\ recenth' completed project is the 
ptoccdiite trainer built bv Carmody 
Corp. for the Gnimimm FllF-1 Tiger 
\jss fighter. 

X'i’hen first rescaled bs- Aviation 
(Mar. 28. p. iSl. tlic unit was 
knossn as the l'dF-9 procedure 
trainer, but the designation of the 
plane has been since changed. A 
fater dcselopnicnt is the award of a 
contract to Link .Aviation for a Tiger 
operational flight trainer. 

il, R. h'lorca, project engineer on 
llic Tiger procedure trainer, savs tlie 
cooperation of Grumman and the in- 
slnimcnf manufacturers during design 
.iiid coiistrudinii of the unit, helped 
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Vi’licii llio order is for “advance base aupporl"— 
Faireliilil-liuill mililnry air Iran.sporta now deliver 
men and aiipplies svliercvcr iicciled, 

Tlie famous C-119 Flying Boxcar air-drops fiiHy-equipped 
troop.s and materiel in advaiiecd areas, Comlial-provcn in 
intense heat and extreme eold, tlie Fairchild C-119 has on 
outstanding record for dependability and safety — 
under all flying conditions. 

The Faireliild-biiill C-123 ostiaiill transport air-land‘ men 
and vital eijiiipiiienl on unprepared advance bases, Taking 
oft and landing in sliorl areas, the C-123 is engineered for 
rigorous operation — willi iiiaximnni personnel prolcelion. 

This is assault loannvork — perfectly liainnccil — to meet 
(be military air needs of oiir Armed Forces. 










CAA APPROVES 



. . .Fit6t U.S. 
TURBOPROP PROPELLER 



to be, Cjeiti^icaied 

FOR AIRLINE USE 

The first Civil Aeronautics Administration 
certification for commercial use of a U- S. de- 
signed and built turboprop propeller has been 
awarded to Model CT634S of the Curtiss- 
Wright Turboicctric scries. 

The CT634S and other Turboicctric models 
are already in quantity production for some of 
the nation's most advanced military aircraft 
types — both operational and experiraentai. The 
new CAA certification now makes available to 
commercial airlines the high standard of per- 
formance and the flight demonstrated cfflcicn- 
cies of Turbolcctries- 

Propellcrs provide the most efficient means 
of converting gas turbine power into useful 
thrust. Curtiss-Wriglit Turbolectrics— with one- 
piece extruded hollow steel or solid dural blades 
— feature full synchronization plus synchrophas- 
ing . . . full feathering, by either manual or 
automatic means . . . fast reversing . , , single- 
lever power control- 

TURBOLECTRICS ARE SPE<lflED FOR 
THE MAJOR U.S. TURBOPROP ENGINES. 

WHICH INCLUDE THE T-49, T-SA, T-34, T-40 and T-38 


keep development time to a minimum. 
Klorea says a typical procedure traiiiet 
may- cost only S50.000, compared to 
approximately 20 times that figure for 

It is hoped crciitiially to supply 
squadrons with procedure trainers 
well ahead of the dclircty of new- 
model aircraft and considerably be- 
fore the long-lead-time OlTs brcoinc 
iir-ailublc. 

• Animated paocls, or Nasal air mo- 
bile trainers as SDC calls them, tike 
the place of cutaways or actual work- 
ing systems, and arc designed to in- 
struct personnel in the operation of 

The NAMT' panels, pioneered by 
SDC, consist of large, legible nnrking 
schematics of \-arioiis plane systems. 
Some newer ones use colored lights to 
indicate fire or sequence of operabons 
when a system is activated. The panels 
fold up into individual portable carry 
cases, so they can be transported from 
base to base and set up quickly, in a 
tent if necessary. 

'lire sets sarv in complexity «-ith the 
aircraft. Arthur Braun, who worked 
on the R7\' Super Constellation set, 
sas-s it contains H presentations, in- 
cluding tsso of the flight control sys- 
tems, two clectric-al (one a.e., tnic d.c,), 
flap control, fuel, fuel injection, oil, 
dc-ieing. heating and scntilating, and 
pressurization. 

One R7V set is going to Patuxent 
Nasal Ait Station, another to USAF at 
Hickman .M-'B. fTassaii. 

Among tlic contractors Iniilding 
NANfTs for Special Devices Center 
ate Teclinical Training Aids. Lock- 
heed Aircraft Seisiec. Jans Hands' and 
Grand Ccistral Aircraft. Technical 
Training Aids tccesstly delivered to 
Navy the first plastic-liglitcd animated 
tniisers. 

These svere for flse Douglas R6D-1 
(DC-fi) and are noss- sis senice with 
Nlilitary Air Transjsort Scrsicc in Cali- 
fornui. Florida an^^ Massachusetts. -An 
earlier TTA animated panel set — for 
the Convair 3-10-was described in 
Avi-stiox Nov, 16, 195T. p. S5. 
Air Applications 

TTic Air -Applications branch has de- 
icloptd practic-ally all of Xasy's sui- 
sis al training devices. Pcisonncl of this 
branch has c been working on simplified 
insttument displays for some vears now. 

As long ago as IQ-fQ, Moses Aronson 
fold Avi.Mtos W'l'EK, SDC had w orked 
cut a pictorial cockpit display similar to 
flic one in.stalled last vear iii the I-'9F-6 
(AW June 2S. 19T-I, >, 69), Hsus far, 
the l''9h'-6 display is the only oisc car- 
ried through to completion. Its lower 
half sliows ,1 ground landscajw and 
heading indicator which rotates as the 
airplane itself turns. The miniature 
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• INVUSTR¥-*IEP Penetration Through 
Aviation Publishing's Largest Circulation 


chasing personnel— men who make up a< 
ing influences ... in the industry itself, 
and throughout the Government. 


I KEY to the Major Buying Influences in the 
Multi-Billion Dollar Aviation Market 


November 28, 1955, an all-important, needed publishing 
service will be available to the aviation industry . . . 
AVIATION WEEK’S Annual BUYERS’ GUIDE. The 
dramatic development of aviation into today’s multi-billion 
dollar giant— reaching into al) phases of manufacturing- 
demanding a constant flow of products and materials from 
tens of thousands of separate suppliers— has made a com- 
prehensive, complete source book of suppliers and manu- 
facturers a must for all segments of the Industry. 
AVIATION WEEK’S BUYERS' GUIDE answers this in- 
telligence need with an information service of year-’round 
usefulness, placed directly into the hands of some "57,000 
key aviation engineers, management men, design and pur- 


The latest developments in military procurement will be 
covered in a special report. Included in the detailed infor- 
mation to be presented will be; Air Material Command- 
Air Research and Development Command buying prac- 
tices, personnel listings— by name, procurement centers, etc.; 
All-inclusive listings of manufacturers of aeronautical and 
allied products, seclionalizcd for maximum utility under 
six major headings: Aircraft; Airframe and components, 
Armament, Fixed Equipment, Landing Gear, Power- 
plant. Missiles; Airframe and components. Equipment, in- 
cluding ground-handling, Powerplanl. Avionics; Commu- 
nications systems and equipment, Radar-fire control 
systems and equipment, Instrumentation and controls. Na- 
vigation systems and equipment, Components and devices, 
Test equipment. Computers and data' processing equipment 
in airborne, ground-based or shipboard applications. Sup- 
porting Groups; Data systems, Electrical, Ground equip- 


Indcxing is set up to provide quick, easily referred-to lo- 
cators for al! products. In addition, advertisements and 
product listings will be keyed to each other for ready refer- 
ence. AVIATION week’s' BUYERS’ GUIDE also wUI 
carry Trade Name and Distributor listings— making this 
publication the most complete single source of buying in- 
formation available to Ihe aviation industry today. 

Every AVIATION WEEK subscriber will receive the 
BUYERS' GUIDE. Thai’s a market of some *57.000 key 
aviation people . . . plus substantial bonus circulation 
through the sale of extra copies of the BUYERS' GUIDE 
to aviation companies and government agencies (Price for 
additional copies is $3.00 each). AVIATION WEEK’S 
BUYERS’ GUIDE will be read, referred lo, and depended 


upon constantly wherever aviation business is transacted. 
Be sure your complete line of products and services is 
listed in this basic book of buying information. Special 
discounts are offered for mullipage and catalog-type ad- 
vertisements. Your AVIATION WEEK representative will 
gladly help you plan your advertising lo make the most 
economical and resultfu! use of the GUIDE. Call him 
today. 

■Average net paid circulation, 51,893 (June, 1955 ABC 
Statement). Paid circulation of current weekly issues more 
than 53,000. Current weekly print order exceeds 57,000. 
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ELECTRONICS 

Research Engineers 

it New irissile rescorch, guidance 
ond fire control projects are ere* 


ironies reseorch engineers at Nort 
top Aircroft, Inc., Americo's 
company in the vital dcvoloprsten 

wcother ond pilotless oircroft, 


If your troining and enpertence 
quolify you for one of these chal- 
lenging ossignments, pleose tele- 


Mr, Robert Ehinger 
Monogor of Engineering 
Industrial Relations 
Northtop Aircroft, Inc. 
Howthorne, Californio 


it Ertpensc-free Los Angeles inter- 
views will be orronged tor quetified 


NORTHROP 

NORTHROP AIRCRAFT, INC. 

HAWTHORNE, CALIFORNIA 


ne» VIKING 

pressunzed 

MINIATURE CONNECTORS 


Mofe these Vfkilif) fentvres: 

• fUSED BEAD pressuriaiiij lor seallriR 
around ecntacls 

• MS BASKET tor panel seallni 

• POSITIVE P0LA8IUTI0N 

• LOCKING DEVICE, simple and fool-proof 

• PLATED SHELL.. .{Old ever silyer 

• AUTOMATIC ALIGNMENT 




irl.iiiL on flic up|K.T pirt of tlic iiisfra- 
ment duplicates flit l'91'’-fi's lUiinciiscrs. 
sliosving actual airplane attitude. 

Air .Appliealiims has dcrclopcd a 
recording accelerometer which records 
Cs and their duration in all three a\es 
'vlien the aircraft is invoh ed in an acci- 
dent- '1110 recorder is triggered ])\ a 
lOG inipiilsc. imoting forces below 
that lercl and will show accelerations up 
to 250G. Several Navy s<|iiadrons, fls- 
iiig jets and piston aircraft, arc 
equipped with fhcdtwicc. Others hare 
been provided to US.\1\ \.\C.\. 
night Safeh- I'onndation. ,\ir T'orcc’s 
School of Aviation Medicine, and 
civilian organirntions for Siifctv studies. 

KnowlcSgc of G forces and their 
duration jorosides aircraft and equip- 
ment designers with valuable informa- 
tion for decreasing injury to personnel. 

SDC devcirms ejection seat trainers 
for both the Navy and Air Force. Hun- 
dreds of militars- pilots liavc received 
opciationa! training in use of escape 
devices on SDC imits. 

I'he ,\ir .Application branch is de- 
veloping various research tools to in- 
vestigate physiologic.!! problems of 
flight- -\ recent proiect is the human 
cli.soricntation device for acromcdical 
research in pilot vertigo and loss of 1xil- 
ance in flight. 

Manv of this group’s projects arc the 
result of a te;ini effort among pilots. 
Imnian engineers and engineers. The 
|)ilot says what is desirable, the human 
engineer works ciut tlie tlicorcticiil sobi- 
lioii, and the engineer translates if into 
praetiealitv , Tlie le-.im’s decisions ic.id 
In eoiistniction of inockups. for cvahia- 
lion ;ind screening, and final recom- 
mendation to Bii.Acr nr .\ir Force. 

Thc heart and bniin of anv opera- 


tional flight IraiiicT is its computer. 
Here are stored the o|X.Tatiiig and 
flight eliaractcristics of the plane. .\s 
the instructor feeds problems into tlie 
simulator and the pilot and crew react, 
the computer analv/es the situation in- 
shintaneonslv with respect to the 
[jlane's operating parameters and dup- 
licates the conditious of the flight. 

Ilie center's Conipiilcr branch, 
under l-'rancis f. Dellani.iiio. is respon- 
sible for the design of these eninputers. 
Ibis branch is also tespm.sibic for the 
development of a nmiibcr of industrial 
coinpiitcrs, several of vvliicb have been 
built by private contractors. .Among 
these arc the Cyclone analog computer, 
built and operated bv Reeves; the 
Tvphooii analog computer built by 
RC.\ and now at Naw's fohnsvillc. Pa., 
station; the Ilurricjne digital computer, 
an integrated data system wbitli cm be 
used for missile guidance and control, 
built bv Ravthcoii and in operation at 
Pt. Mugu, Calif.; and the digital MTiirl- 
wind. located at Massaclmsctts Institute 
of 'I'erhiiohuiy. wliieh built it. Ibc 
Whirlwind is being used for develop 
incut of aviation components, 

lliesc coni]mters arc available to 
private industry for prohleiii solving. .\ 
typical problem may take from two to 
eight months to work ont, so the com- 
puters are kept on a fairly busy schedule. 

•An important new development of 
the computer branch is an ultta-liigb- 
s)x;ed digital eompiitcr. believed to^ 
the fastest of its type in the world. De- 
sign work is nearly completed and 
actual constniction should begin earlv 
next year. 'Ibc new computer could 
bring great economics in time and 

drawhatk of digital computers in 
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ARO liquid Oxygen Converters 
save space and weight . . . 


In ihc specialized sphere of oxygen equipment 
and components fur high altitude flighr . . . 
aviation looks to ARO for leadership! 

ARO research and development have pio- 
neered and perfected many of the new prod- 
ucts to control ihe vital oxygen supply for the 
men who fly "way upstairs." Leading aircraft 
makers depend on Aro for a growing number 
of precision products. For further details write; 
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Here, at the Scintilla Division of Bcndia, llic word SERVICE is much more than 
the name of a department. It is a vitally important part of our over-ali opera- 
tions. Together with Resc.trch, Engineering and Manufacturing — Service might 
well be termed the fourth dimension of our business. 

To implement this policy of following through to see that every customer gets 
the full performance built into each product^ the Scintilla Division has a world- 
wide service organization backed up by factory-trained service men strategically 
located to meet service emergencies. 

Service data, covering instaliaiion, operation and repairs as well as adequate 
distribution of parts, makes up a complete service prt^ram. 

Just another reason why the name Bendi.K has become 'The Most Trusted 
Name in Ignition." 


SCINTILLA 

DIVISION 


~Bend^ 

SIDNEY, NEW YORK 




AVIATION 

PRODUCTS 


Evport Sales: Sandla Inleinallaaal Oleleton, 30S S»l 4tAd SI., New York IS, N- Y. 

SACTOev StAMCH OSStCSSi 117 E. Provjdcncia Avenue. Sarbask, Califomia • Brouwer Biilldins, 176 V. Vlsconiln Avenue, .Mituaukee, WlecooUn 
Slepbenioe Sullding, 6«0 Cass Avenoe, Delroit 3 , .Mieliean n JIJ i®'esl Avenue, Jcntinlown, PemiljIvania • 582 Market Street, San Francisco d, California 
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[lie past ii.is been their comparative 
vIotviKss. Wlierciis aniilog eiimputers 
liatc been :ible to shmv mi iiistantane- 
ntis picture of conditions, permitting 
flieii use in "real time" |)roblems. digi- 
tals geiicrallv must perfonn J step-by- 
step summing process, so their output 
ligs the input bt- an appreciable time. 
lUnivac, the electronic "brain'’ wliicli 
t'.i.s used by one of the tadio-TV nct- 
Morks to atialtze ftciuls during tlio last 
f’/esidential election, is a digital unit.} 

llotvcscr. by ingenious redesign, the 
Compulci brunch’s new digital com- 
puter will be instantaneous tor all prac- 
tical purposes. Programming an air- 
plane's characteristics is mueli simpler 
in a digital than an analog computer. 

William Zimmer of the Computer 
hr.mch believes that with tlie nciv 
digital computer, ptodiichon of new 
OI'Ts could be considerably speeded. 
At present, a computet for a particular 
aircraft cannot be built nntii the plane 
lias flown and its characteristics leaniecl- 
L-ag between delivcrv’ of the aircraft 
and the first OFT usuallv nins well 

h\’ith the neiv unit, analog com- 
puters could be built on a sctni-produc- 
lion basis and kept on the shelf unb! 
needed. ,^fter the new airplane flics, 
programming work for the computer 
can be done in a few months. Tlic 
same computer design could be used 
for mant different planes and varia- 
titm.s. with onlv the programming and 
cockpit installations changed in tlic 
rariims simulators. 

.Msn a particular OFT could be 
changed from one ttpc nf aircraft to 
another in a matter of hours instead of 
the months now required. This feature, 
together with the practice of design- 
ing flight simulators so the cockpit in- 
stallation is casilv rcmov.ibic, would 
greath increase OFT flesibilitv. 

,\ three-dimensional flight table dc 
tcloped by tlie Computer branch is 
being used to test guided missile seeker 
systems and other components. Bcndi-\ 
has been operating the unit for about a 
year at Detroit lot Bu.ker. Another 
unit is being built for I'SAI', to be in- 
stalled at nnlloniiin ,\FB- 

At present the table's use is limited 
to pronlcms tvhctc rotation around the 
axis is less than a single turn. However, 
with installation of slip rings, the table 
will permit unlimited rotation. 

'nie flight table is designed to be 
used in conjunction with a lame com- 
puter, snch as the Typhoon or Cvclone, 
solving complete missile cqirations. 

Tlie missile seeker element is mounted 
in a special holder on the table and 
desired aerodynamic conditions arc 
proftammed into tlie cimiputcr. 'Fhese 
arc then fed to the table and behavior 
of the seeker element .studied. Tlic 
tabic win accommodate elements up to 
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MUIS 



O LUO, LOW SOME 
ANCHOI NUT, with rnilrond rival ipoc- 





NUTT-SHEL co., inc. 

Fhonai: CH 5 - 3493 : Cllrui 4-4191 
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50 lb. ii 



weight mid S in. in diameter. 


tlie table {ar exceed ain anticipated 
missile pctfonnance. according to Jack 
R. Bennett, project engineer. Vclocitv 
capabilities are; roll. 50 radians seamd. 
with 50-lb. load; yaw, 15 rad./sec., 
unloatled; pitch. 12 rad./sce.. unictided. 
-keceler.itimi c.ipiibilities arc; roll, 2.500 
tiid.^scc.-sec-, with representative lisid: 
yasv, 900 rad. sec. sec., unloaded; |)iteli. 
500 rad. see. sec., rniloaded. 

Dinamic response in roll is 125 
cycles .second; in raw. 51 cps.; in pitch. 
51 cps. Positional accuracy is within 
0.2 degrees. 


PRODUCTION BRIEFING 


^ lluek Munutaetriring Co., 2-ISO Belle- 
vue Are.. Detroit 7. .\Iicli., announced 
the c.vpansion of their West Coast 
facilities through their exclusive \\'est 
Coast representative, Milton A. .Miner 
and Associates. Tire new building con- 
l;iining 7,000 sq. ft. of floor space w ill 
proiicfe facilities for sales staff, order 
department, warehouse and tool main- 
tenance. New address will be 1237 
.^rbo^ Vitae. Inglewood, Calif. 

^Invcslrncnt Casting Institute an- 
nounced the completion of a Sales and 
Net Pro6t Sun’cy by the certified pub- 
lic accounting firm of Seely and Esans. 
The survev shows that average 195-t 
sales for the companies reporting 
amnimted to S957.953; 1955 volume is 
expected to reach S125.000.000. Copies 
of the completed sales and profit reports 
arc arailablc from the Investment Cast- 
ing Institute. 27 E- Monroe St., Chi- 
cago, at a cost of 550 per copy. 


airplane . . . 

DOUGLAS re-1248 

engine 

P&WA r-34 

jgnifion . . . 

C. 1. A. 

GENERAL LABORATORY ASSOCIATES. INC. 

Norwich 1 

pin) New 


1 AIRCRAFT IGNITION 

AND ELECTRONIC EQUIPMENT | 


► The Bill Jack Scientific instniment 
Co., Solana Beach, Calif., has created 

research and des-clopmeirt laboratory 
at an initial cost of SIOO.OOO. New di- 
icctor of research will be Dr. Charles 
G. Mclhvraith. aided by Dr. John B. 
Brcazeale. 

► Long Reach, W. Va. silicone plant of 
Linde Air Products Co., a division of 
Union Carbide and Carbon Corp.. is 
scheduled to start production thi.s fall 
Several bnildiiigs have already been 
completed and about 200 people will 
be employed by the end of 1955, 

► Ilcxeel Piodircts. Inc., has installed 
a nerv production line to produce 
aluminum honeycomb sheets up to 
fmir-fcet wide. To accommodate the 
fast-growing production schedule, Hex- 
ccl’s home plant in Oakland. Calif., 
moved into additional floor space gis- 
ing 3 total of 100,000 sq. ft. A new 
branch plant is also being installed in 
Baltimore. Md. 
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The vision of Franklin went far beyond the range of the 
spectacles he used at Versailles and Philadelphia. 

His vision, and the vision of the great men of his eta, made this 
country strong. ..just as the vision of industry has kept it strong. 
Viiion is a keyword at Rheem, Forward-thinking is the basic 
ingredient in all research, engineering and production processes 
and has been a major contributor to Rheem 's enviable record 
of low-cost per-unit produaion and on-time completion schedules. 
Rheem's integrated Government Products Division facilities 
are presently in quality development and production on air 
frames, missile and jet-engine components, air-borne ordnance, 
eleatonics and ordnance materiel. 



YOU CAN RELY ON RHEEM 

Rheem Manufacturing Company • government products division 

DOWNEY, CALIF. • SAN FABLO, CALIF. • WASHINGTON, D.C. • PHILADELPHIA, PA. • BURLINGTON, N.J. 
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Tacan Makes 


Public Bow, Passes Test 



CHARTING AIRCRAFT ’ 

POSITION 

BY USE OF TACAN 

TACAN, likt |iiociit \'OR-DMK, i>n»idi'S jiiliit «itli bearing and disha 


TACAN I. I 
GROUND STATION j 

(CHANNEL NO. SOI 



By Pliili[> J. Klass 

Nutlcy, N. J.-Tho fir.st public iii- 
Biglit slioning of Taam by liitcnu- 
lional I'clcphoiic iS: Tclcgr.iph Co., 
uhosc I'cdcr.il Telccoimnunications 
Laboratory tlcvclopcd tbc controvctsial 
iiioigatioii aid. cIcmDiistr.itcd some of 
tlic advaiitaifb «hicii promoted tlic 
iiiililarv to derclop tlic .brstcni. 

(•lying in an IT&'T DC-1 over )nio«ii 
landin.irks vt liobc boatings and distances 
to the Nutlcy Tacan ground station 
were precalculated to permit speedy 
diccks, the military Tacan set appeared 
to be accurate to witliiii one degree in 
(bearing and witliin 0.- mile al distances 
up to 20 miles from the Nutlcy station. 
’[Tae prisate flyer set |bcrfnniicd nearly 
as accurately. 

So far as the pilot is concerned, the 
operation of Tae-aii and its cockpit pre- 
•sentation of Ibcaring-distancc informa- 
tion might have been coming from a 
VOR-DMF except th.it Tacan 's bearing 
indication was imaffectcd by terrain 
which ofcjsionallv caused the plane’s 
\'OR needle to jump several degrees. 
Similarities and Differences 

'('lie IhtteT DMI'l-Tacan eontroversx' 
lias tended to obscure the mam b.isie 
similarities between 'I'acan and present 
civil VOR-DME. Tlicte are differences. 
Iiiiwcscr - differences which IT&T 
claims give I'ac-.m its superiority and 
growth potential. I'licse iiKlcidc; 

• Clear-elmniiel DME. in svhich iiidi- 
I idual channels .ire ptin ided solch b\ 
frcqucnci' separation hetween stations 
in place of the puKc-coding iimiltiplcx- 
ing) required b\ civil DMK to provide 
.sufficient eliaiiiicis. This Tac.iii charac- 
teristic makes niiiltiplcxiiig available 
for additional functions, such as hear- 
ing. instrument landing, data link and. 
possibly at some future date, l oiee com- 
immic.itioii s ia pulse-code iiiodiilatiou. 

• UIIF-band (1,000 me.) 0 |>ctalion of 
both bearing and distance fimetions 
makes Tacan's oiiinirange bearing scis’- 
icc much less effected hs terrain and 
obstructions near the antenna than is 
\'OR. ssliieh operates in the lower-fre- 
ouency VITF band (11M18 me.). For 
me same reason. Tacan ran use a much 
sniallcr ground-station antenna, an im- 
portant consideration for Nasy ship- 
board and s'.irious US.-^F imibilc in- 
stallations. 

• Coinbine-d “coarse” and ‘'fine" bear- 
ing indicating ssstem employed in 
Tacan enables if to prosidc greater 
accuracy than VOR. 

Civil and Tacan DMFs operate on 


the same basic principle: an airborne 
set transmits .in interrogation pulse 
which is receised bv the ground station 
C'.msiug it to transmit hack a pulsed 

Tlie airborne equipment measures 
the time intersal between the inter- 
rogation and reply, Tlic intersal is pro- 
portional to the iiiipkmc's distance from 
the station. 

Both hjH'S of DMF transmit p,iiri of 
pulses for interrogation and rcpl;' to 
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These Combat Twins can score a smash hit! 


REPUBLIC'S F-84 "THUNDER TWINS" — 
TWO MORE VITAL MILITARY AIRCRAFT 
WITH MAJOR COMPONENTS by TEMCO 
These twins complement each other ideally. Thunder- 
flash, the photo reconnaissance twin in the foreground, 
locates the targets. Thunderstreak, the A-bomb carry- 
ing fighter-bomber, smashes same. Designated RF-84F 
and F-84F, these combat twins are two of the Air 
Force’s most versatile planes. In addition to their reg- 
ular missions, the Thunderflash has a special assign- 
ment. It has been equipped to be carried kangaroo 
fashion in the belly of a B-36 and launched or retrieved 
in the air, Thus, fighter speed over the target is coupled 
with bomber range — a foi'midable combination. Repub- 
lic keeps production schedules smooth on these planes 
by subcontracting several assemblies, including rear 



vital planes is reinforcing TEMCO's well established 
reputation for producing a quality product, on schedule, 
at one of the lowest costs in the industry. 


ENGINEERS ... If you are inieresied in a position wilh a growing 
weapon systems oreonization, write full porliculots to E. J. Kotlon, Jr.. 
Engineering Personnel. TEMCO Aircraft Corporotion, P. O. Bax 619!. 
Oalios 2. Texos. 

rlSElBiii 

V ® AiMBtUktr 

PAilAit TEXAS 
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AMERICAN 

AIRLINES 


These Leading Air Lines 
are instailing 

RCA's New Weather Radar 



SimpUcity, light weight, efficiency 
and dependability are the reaaons 
for this preference 

Mote and more leading air lines are equipping their 
ships with RCA's new weather-mapping radar. 
Their choice has been based upon exhaustive 
comparisons. 

RCA’s AVQ-10 is the first airborne radar to use 
C-Band (5.6 cm) transmission, the wave length 
most suitable for "looking into” storms, yet having 
the least amount of scope clutter. It presents the 
pilot with an easily-interpreted display of storm 
conditions around him. In addition, it gives the 
pilot valuable ground-mapping information. 

In terms of lime saving and increased passenger 
comfort, the RCA AVQ-10 weather radar is more 
and more becoming a "must” among air lines. 
With it, pilots can "see" into storm areas many miles 
ahead and pick non-turbulent paths between them, 
often making long and costly detours unnecessary. 
RCA is proud that these distinguished air lines have 
chosen the AVQ-10 to save time and increase pas- 
senger comfort. Every efiFort will be made to meet 
additional commitments occasioned by the great 
and growing demand for this equipment. To assure 
early installation, other air line and private opera- 
tors are invited to write immediately for further 
particulars on the RCA AVQ-10. Overseas cus- 
tomers should get in touch with the RCA Inter- 
national Division, 30 Rockefeller Plaza, New York 
City, or any RCA International Distributor. 






FOR SPATIAL REFERENCE 



Gyros 


BY 


eenleaf 


' QUALITY ABOVE ALL! 



HIG-4 GYRO 


DATA 

1 Spin Motor: 1 2 VolH AC, 400 
cps, 2 phase 

2 Power Required: Runitlng 1,5 
Wolls— Stort 2.2 Worn 

MGAinum 

4. Angulor Morrenhini: 10' 
Groiri'Centinieter^/second 

5. Girrbol Trovel: ± 5* Moximurri 

6. Signol Generotor Sensitivity: 

1 0 mv/rrr, with 55 m/o, 400 cps 
NOTE: This G/ro can be ftadjly rnodjfied 


7 Signof Generator Linearity 
Oevrotion: ± 1 % 

Deviation: Lessthan'l%' 

*v Input Rote: 4 Radians/second 

10 Drift Rate: 1'perhour 
1 ' Weight; 1,5 pounds 




^U gmeenleaj 

T 


The Green leaf Line ef Gyros and essoeieled devices is being steadily expanded. 
It now Includes a wide selection of Free and Roto Gyros, end the HIG-5 
ond HIG.4 Gyros, 


MANUFACTURING COMPANY 




Is 17, Missouri 


7BI4 W. Maplewood Induslrlol Court 
Producers of the HIG-3 and HIG-4 Gyros, Rote ond Free Gyros, 
Differentiol Pressure Mach Meiers, Air Speed Indicators, 
Computers, Switches and many other precision-built components. 
At Greenleaf Plant No. 1 focilities ore available lor precision costings, 
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‘'COARSE" omitiTiiiigc signal is itrtidncnd bs 15 c 


It oi grnimd uutuiinn cOiudct, 


distinguish tliciii from spurious niiisc, 
or other DME pulses in the case of tivij 
DMK. 

Ill civil DME, pulses 2.5 microsec- 
onds « idc arc given one of 10 different 
possible spacings, H to 77 Ms apart, 
to provide ID discrete channels at one 
operating frequency. In 'I'acan, the 
DME pulses arc 5.2 Ms wide and 
.iiwajs spaced 12 Ms apart, since each 
channel operates at a different fre- 
((ncncy. Both the ground and airborne 
DME recciscTS contain twin-pnhe de- 
coders set to pass onlv pulse [uits hav- 
ing the prescribed spacing and to reject 
all others. 

During the initial "scareh’' mode of 
operation, when either t; pc of DME is 
Iiiokiiig for ground station replies, it 
transmits pnisc-pairs at the rate of ap- 
proximately 150 per second. Unicn con- 
tact has been established «ith the 
ground station, this rate is lowered to 
approximateh' 30 pulse-pairs per scc- 

In order to present an airborne re- 
ceiver from mistaking ground replies 
intended for other aircraft for an an- 
swer to it.s OSV1I interrogafion, the 
repetition rate of each airborne trans- 
mitter is "svohbk'd" nr varied slightlv 
to give it an instantanenii.s repetition 
rate which differs from that of other 
aircraft in the area. 


Tacan ILS 

.^n cxpciimcntal Tacan system which 
provides the cqiiis’aicnt of ILS inslrn- 
ment approach scnice, has been Right 
tested, aceoiding to IT&T olSeiaU. Lack 
of ILS has been one of the criticisms 
leveled at Tatan hy some opponents. 


During the scareh mode, nhidi may 
i.ike up to 20 seconds, the 'I'acan rc- 
eeiver looks for ground station replies 
wliich arc effectn ely ss-nchronized w ith 
its own "wobbled'' repetition rate. ,\iiy 
otliec ground station replies are either 
intended for other aircraft or are pirt 
of tlie 'I'acan omnirange scrx ice, W'licn 
a syiielitonized reply is found, range- 
gate circuits lock onto it, and the set 
goes into its nomia! operating ("track "i 
mode. If the I'acan DME signal is 
immientarilv lost when the plane Ixinks 
so that the fuselage screens the signal, 
the range servo maintains its distance 
indication for a period of 10 seconds. 

If the DME signal returns within this 
interval, the airborne receiver returns 
to its track mode; othensise the equip- 
ment automatically starts a new search 

Tacan Omnirange 

To understand the operation of the 
omnirange (bearingl portion of Tacan, 
it is necessary to examine the ground 
slation antenna. This consists of a con- 
ventiunal DME antenna (a stack of 
vertical bieoiiical radiators) to vvhich all 
Tacan Rl' energy is snpplicd- 

Snrrounding the center clement is a 
five-inch diameter I'ibcrghis cylinder in 
which an insulated inctal rod is im- 
bedded. (See sketch, p. 56). 'Hie rod 
acts as a parasitic antenna, intercepting 
some of the RE energy radiated from 
the center element and re-raduitine it. 
The result is a cardioid piittern in vvTiich 
tlic signal strength of the pulses emitted 
bv tlic central clement are strength- 
ened in one direction (North, in the 
sketch, p. 56). and weakened in the 
c ]sposite direction. 

The parasitic antenna is motor driven 1 



STEEL 

Every Kind 
Quirk Delivery 

Plates, Structurals, 
Bars, Sheets, Tubes, etc. 
Carbon, Alloy, Stainless 
Steels, Babbitt Metal. 

RYERSON 

Joseph T. Ryersan & Son, Inc. Plonts; 

land, Pittsburgh, Buffalo, Milwau- 
kee, Chicago, St, Louis, Seattle, 
Spokane, Los Angeles, San Francisco 
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MICRO SWITCH Precision Switches 




ENVIRONMENT-PKOOF 
SUBMINIATUKE SWITCH 


•dependable sn-ie h e ' ^ ‘^"s the mose e 

°f^ern,e.;ca,IyseJeV;ndenv^„:’'"'^ 

micro switch *' '«U PRV you 

SWITCH, Freeport IPinT m®' deeadcs the 

=«‘on switch quaJi>y Mcogniaed a, the sUmp of pfe” 

TVisre are 20 MICRO gy,j,j. 

micro switch £ngi„f..f"f^‘’^‘"f’''"Cva/c/t/ea wh 

" ja at_yous call. 


ENVIRONMENT-PROOF SWITCH. 
AVAILABLE IN 

ARRANGEMENTS 



ENVIRONMENT-PROOF 

SIDE MOUNTING 
ARRANGEMENTS 



MICRO SWITCH Dl 


A eemptets /in* of inap-atiion jwifehos for airtraft 

V -0 $ 

IniCRO SWITCH 

A DIVISION OF MINNIAPOLIS-HONEVWELL REGULATOR COMPANY 

I lnCi«.*,l»PJ..r»w,i7.0w;o • FREEPORT, ILLINOIS 


S2 


at 15 rcxolutioiis per second, c.iusing 
tlie cardioid pattern to lotntc at the 
Slime speed. ITie effect on an aircr.ift’s 
Tacan receiver is a 15 cps (aiiipliludel 
iiiodulaHon of the signal streiigHi of 
DMK pulses rcceiscd from the central 
clement. Maxinuiin signal strength 
will he received when the pe.il; of the 
cardioid pattern, rotating in space, is 
pointed at tlic aircraft. 

If tlic center element is caused to 
emit a special pulse code at the instant 
the cardioid peak sweeps |xist North, 
then the time iiitersal between this 
icfercncc code and tile instant of maxi- 
iimm received signal will \ar\' according 
to the airplane’s ‘‘crRitsc” bearing to 
the Taean ground station. Stated an- 
other way, a coinpari.son of the clec- 
ftic-al phase of the 15 cps modnlafion 
appearing on the DMI’l pulses relative 
tn that of the \nrtli reference code 
cstalilishes the approximate aircraft 
hearing to the station. [Sec sketch, p. 
61.) The North reference code con- 
sists of a group of 12 |m]sc-pairs. each 
]sair s|xiccd ’0 inicro.sceonds ajwrt. 

^\^lc^cas \’OR prosides a 50 cps. 
modulation of its enntinuous-svave car- 
rier, the Tacan "coarse” omnirange 
gisc.s a 15 cps modulation of a group of 
n\ri'’. pulses. If there is a sufficient 



number of DME pulses being emitted, 
the use of a peak-riding detector in the 
Taean tcccis er enables it to extract the 
15 cjK iiKidulation envclo|>c as eftcc- 
tisclv as if the ssstcin employed a con- 
linuous-wave transmission. 'I'acan’s 
(amiirangc imidulation purpsoscly is kept 
dossil somesshere betsveen 129f and 
sO'.f^ to be sure that the DMK pulses 
i.rc not weakened sufficientU to |jrcs cnt 
their nse for distance measurement. 

If, howeser, there arc fess airtraft in 


Ihe area, DME reply pulses svould he 
too infreriuent to permit tlic Tacan 
rcceis’cr to extract a faithful reproduc- 
tion of the 15 cps. modulation. To take 
care of this sitiiahoii. the Tacan ground 
station supplements DME reply pulses 
ss ith ■filler” pulses, r.iiidomly spaced, 
so that a total of approximately 2,700 
pulse-pairs arc transmitted every second 
I plus an additional 900 main reference 
and auxiliary reference pulse-pairs, to 
he desetihed sluirtlv.) 

(Tin's “const.nit duty cscle” type of 
operation plass another important role 
in maintaining an essentially constant 
load on the ground station power sup- 
plv to present Siictuations svUich might 
introduce spurious signal lescl inodula- 
>iou or affect ojicr.iting frequency.) 

,\s more aircraft interrogate the 
ground station and the DME replies 
increase in number, the Tacan ground 
station autoni.itically reduces the num- 
ber of "filler” pulses. 

Precision Omnirange 

Taeaii owes its Miperior hearing ac- 
curacy to the addition of a "fine” or 
s'crmer .svstem which is superimposed 
upon the "coarse" one already de- 
scribed. 'Iliis is done bv adding another 
Fibcrglas cylinder, 55 iiiolics in diamc- 
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SPAR JOINS m NAVY 

U. S. Navy's Antarctic expedition to use SPAR — for safe, 
precise landings under rugged arctic conditions 


The Navy, Air Force, Marines, civilian airport 
aulliorilics and even foreign governments, realized 
months ago llial SPAR — the ingenious, por/o4/e 
GCA landing system — could outperform heavy, 
•cumbersome ap|)roaih radar erjiiipmeiil costing 
five times as niuili. But could this exciting new 
GCA lake it when the going got really rough? 
Tlie Air Force found out. Up at Ladd Field, Alaska, 
when the mercury started flirting with 40 below. 


they drenched SPAR with a fire hose, cloaking it 
in ice until it was barely recognizable. But the 
moment they energized SPAR, it purred into 
operation as easily as though it were in Sunny 
Florida. No wonder the Navy has enlisted (wo 
SPARS to accompany the next antarctic expedition. 
Easy to carry, easy to set up, easy to operate, 
SPAR can be trusted to bring 'em in safely and 
quickly under the worst conditions imaginable. 



could SPAR be the an 
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75 PITTS ST., 


swer to your 


ELECTRONIC 

BOSTON, MASS, 


needs ? 
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TACAN ground station antenna atop Fed- 
eral Telccoinniunicatioas Lab tower. 


Icr, containing nine parasitic (non-fed) 
antenna rods to the Tacun ground sta- 
tion antenna. The larger cylinder sur- 
rounds the one with a single parasitic 
element, and both rotate at 15 cps. 

Mach of the nine rods in the outer 
cylinder produces an intentional distor- 
tion of the signal pattern radiated by 
the center DNIE element. 71iU pro- 
duces a stallopcd or nine-lobe cardioid 
which is .superimposed On the basic 
cardioid pattern. (See sketch, p. 56.1 
Tltc oser.ill result is to produce a 155 
cps. amplitude modulation (9x15) on 
the D\fE pulses radiated from the 
center element, in addition to tlie IS 
cps. modulation. 

Tlie phase of this 155 cps. cns clopc 
cannot be dircctlv compared with the 
main (North) reference signal used in 
the “coarse" sssteni because there arc 
nine lobes, or cycles, between successive 
reference signals which wnuld give nine 
possible points, 40 degrees apart, each 
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THESE RADAR COMPONENTS fabricated by Lavelle help make 

advanced concepts in the use of electronics o ivorking reality. Lock- 
heed’s unique picket plane is such—acompteteairborne radar search 
and control center for both offensive and defensive operations. Images 
fed by the "piggy-back" radar to the control center radarscope give 
altitudes of all aircraft icithin radar range. 


Radar Reflecton and Reflector Support for the plane's complex 
height finding system were designed and produced by Lavelle in 
close cooperation withPhiico Corporation. Like the intricate Radar 
Console housing, also made by Lavelle for Philco, they are typical 
of the precision components fabricated by Lavelle for leading elec- 
tronics, jet engine, and aircraft manufacturers. 


A new brochure describes Lavelle’ s specialized fabricating facilities. / 
Write for a copy without obligation. 


LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 
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procen components 
now ill production 


hitch your missile to a star. 


Navigation and Control Devices 
for Missiles and Aircraft 

Kollsman has designed, developed and produced 
the following navigation and control systems and 
components: 


FOR NAVIGATION OR GUIDANCE 



]n«tudlng n»w wiltl ift' 


navigation. 

Pholooleciric Tracking Systems For many years 
Kollsman lias specialised in iiigh precision tracking 
systems. 




Periscopic Sexianis for manual celestial oliservalions. 

Computing Systems to provide precise 
for automatic ntivigatlon and gnidance, 
operated b)' optical, elcctroincclianical, and pressure 



Pkasc icrite us c'onccj'ji/ng ijour 
specific re>iulremeiits in the field of mlssilo 
or aircraft contrd and guidance. 

Teefinteof bulletins are aoaifaWe 


1 (s-es esih >ve.. UMH 


kollsman 


(e-es esih >ve.. umhusst. new voiik • (iehpsce, 


on most of the devices mentioned. 


INSTRUMENT CORPORATION 

^ — 

etuFoiiNis s suesioiSRv or Stan(l<vul eoiL Moeticrs ee. ikc. 



witli the same phase relationship. 
Resolving Ambiguity 

'l'r> resolve this ambiguity, the centtal 
elenieiit transmits clglit auxiliary 
reference codes, emitting tine for ciery 
■to degrees of iiiitemia rotation. (See 
sketch, p. 65.) 'ITie main reference 
signal completes tiic cycle. lEacli auxil- 
iary reference group consists of six 
|>tiisc-pairs, spacerl 24 microseconds 
apart.) 

This cnabies tlie Tac-.m receiver to 
coni|)ate the phase of the 15 cps. modu- 
lation relative to the main rcfcrent'c 
signal to establish whicli 40 degree sec- 
tor the airplane is in: then to compare 
the phase of the 155 cps. signal with 
the nearest auxiliary reference signal to 


Collins, Bemlix Hold 
Back 

MTiilc ciiircnl producers of luilitarv 
1‘Hcaii receivers (ITA-T. StrombcrgOiri- 
son. and Hoffman Eleetroiiics) arc liopc- 
frilly eyeing tlic jinssible civil market, 
two major suppliers of airline and busi- 
ness aircraft navigation aids. Collins and 
Bendix Radio, are sitting light. Spokes- 
men for the tuii firms told .kviatiim 
\5'etk that if and «'hcn Tacaii gels a 
fimi gosihead for civil aviation, tlicv in- 
tend to add Tacan teeelvcts to their 
present line. 

Neither of the firms, however, vet 
set signs of a clear^:llt Tacan victory 
over coil DME. Under Navy sponsor- 
ship, Collins is developing a pressniiTed. 
mggediwd version of the military Tacan 
receiver. 


resolve aircraft bc.aring down to less 
Ilian one degree. 

llie airborne receiver has two rotary 
[iliase shifters, one geared up to turn 
at nine times tlie rate of tlic otlicr, 
driven from a small servo motor. Dur- 
ing the initial search mode, the slow- 
specd sliifter varies the pliasc of the 15 
cps. signal, which controls the opening 
of gating circuitry, until the main 
(Nurtii) reference pulse group occurs at 
the instant of tiic gate. When tliis 
liapjxMis, the Tacan omnirange goes 
into its track mode, lliis switches con- 
tiol of tlie servo motor to the output of 
the aiixiliatv reference group channel 
vvhicli operates to keep the 155 cps. gate 
tentered artmiid tlic auxiliary reference 
pulse group. W'hen the gate is so cen- 
tered, the airplane's station bearing is 
proportional to tiic position of an out- 
|)ut shaft from the |ihasc-s|iifter gear 

if tile Tacan omnirange signal is 
momentarily lost during the track mode, 
the equipment will maintain its last 
iiearing for three seconds. If the signal 
docs not return witliin this |>eriod, tlic 
unit automatically returns to its scatcit 

Performance Details 

'I'he airborne 'I’acan intem^ator 
transmits on any one of 126 channels, 
sjuccd 1 me. apart, in the 1.025 to 
l,i50 me. hand. The ground transmit- 
ter replies on one of 126 eliannels in 
the hands of 962 to 1.024. and 1.151 
to 1,215 me. 

I'or the first 65 channels, tlic air- 
borne transmitter operates at a fre- 
quency which is 65 me. higher than 
the ground transmitter. For channels 
64 to 126. tlic airborne transmitter fte- 
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ToJhe.one.enginee^^^ 
All.XOO.whq is plM 
to make a change: 

HfRf'S A 

FRANK PROPOSAL: 

Proven ability in research, 

advanced design or development . / 

will be matched by the ' 

opportunities at Fairchild 
Engine Division. ™ 

Fairchild Engine Division is a 4A 

Jeader in jet engines and * 

.Unconventional propulsion systems. 

Here at Fairchild, Research 
Specialists, Design Engineers, 

Thermodynamists, Compressor and 
Turbine Designers, Development 
and Staff Engineers are experiencing 
the advantages of seeing their own 
idea.s realised in a new plant and 
Gas Turbine Laboratory. Our 
expanding programs are matched 
by the newest and most modern 
equipment and facilities required 
for advanced engineering. Your 

„.«™.,vl.l,willr„.,ve A U '*‘9 

our immediate personal 
attention and response. 

Please contact; ^^k 

Felix Gardner ^1^ 

^ MENCINE AND AIRPIANE CORPORATION 

Fairchild 



TACAN receiver measures 8 s 10 i IS hi 
sriglis S6 lb., uses 7-1 tubes. 


yucncy is 65 inc. lower than the ground 
tRiniiiiiUct. I'Or csiunplc, when iipei- 
ating on Channel No. 1, the airlxitiic 
intcirogator transmits at 1.025 me., 
while t1ie ground transmitter operates at 
962 me. \Vlicn operating on Channel 
No. 64. the airborne interrogator tran.s- 
mits at 1.083 me., svhile the ground 
transmitter operates at 1,151 me. 

Peak power of the transmitted pulsci 
is 2 kv„ and receiver sensitivity is 
t|uotcd at 120 db. bclo«' one watt. A 
h'erris discriminator is used in the air- 
borne reeei' cr to achieve one megacycle 
.selectivity. Signals more than ! me. off 
the selected frequency are attenuated 
more than 70 db. 

The local oscillator opemtes on the 
Iraiismitter frequency so the resulting 
infermediate ftequenes- is 65 me. (sepa- 
ration of transmit and receive frequen- 
cies.) .According to figures released bv 
llic .Air N'as’igation Development Board, 
the worst spurious response is 70 db. 
belosv the true response and occurs at 
42 me. above receiver frequency in 
channels 1 to 42, and 42 me. below 
rccciser frequency in channels 84 to 
126. Response at the image frequency 
rc|)ortcdly is 50 db. down. 


NEW AVIONIC 
PRODUCTS 


Components & Devices 

• High temperature 400 cycle sers’o 
motor sixe 15. r.itcd for operation at 
150C ambient. New Series 2287 has 
minimum stall torque of 1.45 in. ox., 
no-load speed of 4,300 rpm, and stallcd- 
power input of 1 2.2 watts. Fixed phase 
operates from 115 v„ and control phase 
may be connected for 57.5 or 115 v. 
Motor also is asailahic for 60 c|>s. opera- 
tion. John Ostcr Manufacturing Co., 
1 Main St- Racine. AA’isc. 

• Midget toroid coil, measuring only 
,^(,111. square x J in., is available in any 
inductance up to 1 Ilcmy, with a use- 
ful frequency range of 1,500 eps. to 
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Here is America’s first commercial jet airliner 


.\b«s'c is the Boeing Jet Stratolincr 707 
a.s it svill look when it takes to lire air, 
Its protocy])e — America's first jet ttans- 
|wrt — has been flying for more than a 
scar. It has completed more than 200 
hours of flight test — has rcpe-jtedly 
flown well above 40.000 feet and at 
siiecds above 600 miles per hour. 

Boeing has indicated to the com- 
mercial airlines that it could delis'cr 
jet trans|Kirts so that flight operations 
could start early in 1959. Such early 
delivery is possible because Boeing has 
the prototype flying now— is already 


building a military jut tanker-iraiisjxirt 
genetaily similar to the 707 Stratolincr 
—and has accumulated vast experience 
in producing wc41 over 1,000 B-47 and 
B-52 multi-jet bombers. 

The 707 Stratoliiier— a sleek, four- 
jut swept-wing beauty— «ill tiuisc in 
the 55Gmile-per-hour range. It will 
make possible transcontinental flights 
in less than five hours; transatlantic in 
less than seven hours! 

Incorporated in the Stratolincr arc 
Boeing's specialized knowledge gained 
in 20 years of building multi-engine 


pressurized aircraft, and the full 39 
jears of the company’s e.xperience in 
the aircraft business. 

It is typical of Boeing leadership that 
the company has designed and built 
America's first jet transport, 
it was this leadership which gave 
commercial atiation the twin-engine 
247, the 314 flying boat, tlie original 
pres.s"urized transixrrt Stratolincr 307, 
and the Stratocruiser; ,uid gave the 
military the B-17 Flying Fortress, 
the B-29, the six-jet B-47 and the 
eight-jet B-52, 





RoUs-Rojce built thejirst 
propcllcf turbine aero engine tojlj. 

★ 

A Rolls-Royce propeller turbine 
engine was the first to be ojficially approved 
Jor civil aviation. 

★ 

The only propeller turbine 
engined airliners in service in the world 
are powered by Rolls-Royce. 

★ 

Eighteen airlines have ordered 
Rolls-Royce propeller turbine aero engines. 

★ 

Capital Airlines have bought 
Rolls-Royce propeller turbine aero engines. 

★ 

ROLLS-ROYCE 


AERO ENGINES LEAD THE WORLD 



1 50 ke.. depending upon inductance 
\aliiC- Unit witlutands tcmpctiitiitc of 
— 55C tol25C. Unit lias wire leads 
speciallv designed for printed circuit 
use. Toroid core is inolvbdeniim per- 
nialloy. Hveor Co,. Inc., 1U23 \’an- 
owen St., North Hollywood, Calif. 

• Magnetic pulse generator. Type MP 
4I4-.A. to trigger rydrogen thsniltoiis. 
C.111 replace four vacuum tubes. Dcs ict 
is a line-ripe pulscr svliosc repetifion 
rate is equal to line frequency. Input 
voltage is 12.3 v. at -tOO eps. Pulse rise 
time is !)is. with a pulse width of 4/js 
at 30% amplitude. Unit weighs 14 oz. 
Bulletin KB-204 gives application data. 
Magnetic Research Corp., 200-202 
Center St,, El Scgnndo, Calif. 

• Speedy relay. Type 100-MS. Opcr.ites 
in NIilliseconds. but has built-m con- 
tact wiping action to eliminate chatter 
and bounce. Contacts can handle 1.3 
amp. inductive or 3 amps resistive load. 
Coil resistances up to 30,000 ohms are 
available and drop nut can be adjusted 
to 65% of pick-up soltage \aluc. Relay 
comc.s in hermetically scaled container 
with octal plug-in base or with dust 
cover, and is asailablc in a satiety of 
contact anangements, from SPST to 
DPD'I'. Unit measures 11 in. dia x 
31 in. Hcdin Tele-Technical Corp., 87 
Dotsa .\vc., Livingston, N. J, 

• Soldctless connectors for printed cir- 
cuilt boards, called ‘’Micro-Pin Socket", 
into which diode, transistor, and other 
component leads can he connected with- 
out soldering, lire socket’s spring ac- 
tion holds component leads rigidlv. vet 




permits repetitive plug-in. rcmosal op- 
erations. Sockets to fit 0.016 in. dia. 
leads ate now asailable and soon will be 
available for 0.173 in. and 0.022 in. 
diameters, Tecliron, Inc,, 234 Friend 
St.. Boston, Mass. 
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The “Hercules” of hoses 


flies with the Lockheed Hercules 



RESISTOFLEX 

CORPORATION 

9, N.J. • W*<t«in Plan): Surbenk, CoK«. 


Powerful is the word for Lockheed's C-130 
Hercules . . . with its long range and capac- 
ity for tough assignments. 

“Herculean" strength and endurance 
also characterize the Fluoroflex-T hose as- 
semblies that convey fuel and oil on this 
plane and on its four turboprop engines. 

Fluoroflex-T R3800 hose assemblies 
represent the latest word in aircraft hose 
progress. They’re 500°F lines. These are the 
only assemblies using a tube compounded 
from Teflon that have A-N approval for 
synthetic fuels, oils and nitric acid. 

Get the facts — send for Bulletin FH-2. 
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EQUIPMENT 


Airwork, Pratt & Whitney Push 
Hi-Per DC-3 As Executive Plane 


By Georno L. Clirisliaii 

MUtvillc, N. J.-Tlic Airwotk Cor- 
lK)ration and Pratt &• Whitney ,\ir- 
ctaft. cncoiitaged be the perfotinance 
of the Ili-Pcr DC-5, arc pvisliiiig the 
R2000-po«ctc(l transport as a faster, 
more economical cxecutisc jjlanc. The 
aircraft will cruise at well oscr 200 
inpli. and have greatlv improrccl single 
engine and high altitude hike off per- 
fonnance over standard DC-ts. 

At Airwork’s Engine Operation and 
.Maintenance Forum held in ciKipcta- 
tion nitli P&-\\'A, a Ili-Per l!)C-l 
pilot ptodiiccd the plane's actual per- 
fonnance fignres to back np the com- 
panies’ claims of how much better an 
aircraft a Ili-Pcr is as com|)atcd with the 
comcntional oltl work horse, llis fig- 
ures carried aiifhoritv hocan.se he also 
flics an RlS30-92-powere<l DC-5, giving 
him an accurate tard stick for per- 
formance comparison. 

While R. E. Sheriff, chief pilot of 
Thompson Products, Inc., listed tlic 
Ili-Pct DC-s's petfounance figures, tlic 
plane itself was parked on the apron 
of -Mtwotk’s airport for all to inspect 
closely. 

.\part from the R2n(10-7M2 power- 
pliiiits. light-weight Hamilton Standard 
propellers and other iniprmeinents in- 
herent in the lli-Pcr DC-’ configura- 
tion. the 'Ibompson plane also inenr- 
(OTrates wheel well doors and short 
evhansf stacks. Sheriff estimated that 
the doors add about s nipli. to the 
plane's speed, while the .short stacks 
knock 60 lb. per engine off its ncight. 
They also do mucli to reduce sibra- 
tion since tlic engine is no longer 
attached to the airframe except by 
dinafocal mounts. Ptesioush. a coii- 
iicetion between hiil pi))C and nacelle 
transmitted engine vibration to the 
plane's structure. 

Conversion Cost 

Sheriff told Avutiox M'i;kk that 
his company was so satisfied with 
the Ili-Per’s pcrfomiancc that it had 
authotized the modification of a sec- 
ond DC-3 to the the R2000 configura- 
tion as soon as it comes up for engine 
change. 

'I'hc engines arc bought fniin .\ir- 
work, while the actual modification is 
performed by Pan .\incrican World 
,\irway5 in Miami. Total cost of the 
eonsersion is hebicen 590,000 and 
5100,000. 


'nie rliimip.\on pilot stressed the 
fact that, after oier -100 hr. of o[3cra- 
tion. the engines had fiinetioned per- 
fectly without a single .squawk. Other 
lli-Pet features stressed by Sheriff: 

• Modifications have boosted cruise 
speeds from 173-lSO mph. to 210-215 


• Extra [Xiwcr in case of engine failure 
during fake off at maximum gross 
weight. With the -92.s, the situation 
can be critical. With the R2000s. the 
plane will climb out with a prop wind- 
milling-"n(i sweat at all," to quote 


Sheriff. 

• Fuel cousiiiiqstion jumiss from about 
100 gph. to approximately 125 gph. 
but the increased speed gives the lli- 
Per a slightly greater range. (Fuel con- 
sumption figures are aserage and include 
warm-up, take off, climb, cruise and let 

Sheriff sais that fuel consumption 
problems which existed when the en- 
gines were first installed have been 


licked. 

• Prop libration has been eliminated 
by balancing the units dinamieallv, 
Commenting on the "clam shell" 
doors, Sheriff said that, in effect, thev 
allow the plane to cniisc at the same 
siJccd with 630 li|). from each engine 
as it did at 730 hp. |)er engine before 
the doors were installed. 

"llie net effect is to increase range 
and reduce wear and tear on the power 
plants. 


,\n added homis is the fact that the 
main gear retracts much fa.ster— in 
eight seconds as compared with 21 
seconds— iiiercnsing safety by tutting 
drag quickly in ease of a go-;irouiid. 


Wright ond P&WA 

.\mitlier highlight of the conference 
was the annuunccinent by Canadian 
I’ratt &• \\'hitney that tlicv were going 
into the manufactnre of a \\’riglit .\crn 
inginc-tlic R1S20 since the Cana- 
dian N’livi- has Imuglit the Gmmmmi 
S2h' wliieli nionnts the engine. The 
plane is being built in Canada In dc 
llavilland. 

The Canadian gmenmient w.intcd 
to build its own engine to avoid having 
to depend on a foreign design. Cana- 
dian V(K-W is the only inamifactnret 
of piston engines in Canada. Result: 
the firm is building Wright power- 

panel discussion hy representatises of 



R-2000 ENGINE on 'Diompson Pinducts' 
Hi.|‘er DC3. (1) shows short exhaust slack; 
(2) "clam shell" doors. 


six dixisions of Bendix Aviation Cor- 
poration concerning their larious pro- 
ducts. Divisions represented were: 
Bendix Red Bank, Bcndi.x Radio. 
Scintilla, Bendix Product)!. Eclipse 
Pioneer and Utica Division. 

New Foeilities 

I- S. Gillespie, Ainsork's sice presi- 
dent-sales. outlined some of the nexv 
hicilities his firm has established since 
the meeting last year. Tlicy include 
two new warehou.ses to speed parts 
delivers-, one in Newark, N. J., and 
otiicr in .Vtlantii, Ga. 

To imptosc the quality ,ind scope 
of its work, the company Iras added 
S33.000 worth of nesv machinery. In- 
eluded arc; shot peening facilities to 
elieck plating hon^; new cylinder bore 
lapping inacliine, uniscrsal milling 
in.ichinc and sexcral new test stands. 

'I'hc success of the forums c.in be 
judged In- tbc incruisc in attendance in 
1933 over 1934. 'lire guests increased 
from 118 to 173 and the iiumbct of 
companies represented juniixd from 
39 to 102. 

Southwest Fills Quota 

Southwest .\innotixe Co. deliveted its 
fill! July quota of overhauled f33 jet 
engines to the .\ir l-'oice. It was the 
first shipment in a contract invohing 
more than 1,200 powerplants and 
xvorfh about S3 million, 'llic Dallas 
os-«haul agency built additions to its 
buildings, erated jet engine test ceils, 
trained personnel and had its produc- 
tion lines rolling in 130 days to make 
the initial deliverv. 
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Precision Positioning! 


AEftOPRODUCTS SYNCHRONIZED ACTUATORS PROVIDE INSTANT, 
POSITIVE CONTROL OF JET AFTERBURNER NOZZLES 


jel engines under development. Other models 
combine synchronized travel with additional 
valuable features such as positive-acting, 
inlinilely positioning brakes, and auxiliary 


What’s more, these actuators, in both hydrau- 
lic and pneumatic versions, are applicable to 
all high-ambient temperature installations, 
including jet engine thrust reversers, flaps, 
and split-control surfaces on guided missiles. 

You’ll find Aeroproducts ready to meet your 
mo.st detailed specifications — for turbo- 
propellers. other propellers requiring high 
horsepower absorption, actuators, air-driven 
generators and hydraulic pumps, and other 
irrouaus imtigno Acnugn aircraft Components now under development. 
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CUTS "IDIE TIME” WASTE! 



General Mills Flight Recorder 
eliminates needless 
plane inspections 

No more costly guesswork in ordering 
structural inspections of your aircraft! 
With General Mills Flight Recorders on 
your planes, you can determine instantly 
whether unusual turbulence or hard land- 
ings have made inspections necessary. In 
addition, the Recorder supplies statistical 
information of value in checking your 
operational and safety standards. 

You will save money, keep planes in the 
air and maintain schedules more efficiently 
when your aircraft are eqxiipped with 
these lightweight, compact instruments. 
They employ no electronic circuitry, thus 


offer a high degree of reliability, low main- 
tenance and assured repeatability. 

FULL DETAfiS on the General Mills 
Flight Recorder will be gladly sent on re- 
quest. Write, wire or phone: Sales Dept., 
Mechanical Division of General Mills, 
1620 Central Ave., Minneapolis, Minn. 
GRanville 8811. 


Check these features of the 
GENERAL MILLS 
FLIGHT RECORDER 


MECHANICAL DIVISION OF General Mills, Ine 




NEW AVIATION PRODUCTS 



“Get Your Sir the Positive Way” 

USCD BY 

THE AIRCRAFT INDUSTRY FOR: 

• Jet Engine Starters 

• Cabin Pressurization 

• Simulated Altitude 
Conditions 

• Ground Air Conditioners 


SUTORBILT 


CORPORATION 


A«ro Supply Mis. Co. [nc. oi Corry, Po.. 
onnouncoA a sorios of eoooral ooeliioor. 

ioarch oad Dovolopmool Conlor recenl. 
ly ostobliihod in Clavolond, Ohio. Tho 

data with chans, orophs aod olhsr Ta|. 


f olrcrall, rochol and missllo Ju 


Tho first lour bullollns 

120 dilforonl fluids and has basa prs. 
pared for ayaflabilily on or about Sop. 
tember 6. ISSS. Subssmiool bulledns 
will appear at approKlmately one 

For oyer 39 yeors Aero Supply Ml?. Co, 

ents, coeirpit controls and reloted or* 
llcles for all fllobt oppllcolions. Quail. 

reodily ovallabls upoo request to offer 
Addrets Request to 

Aero Supply Mfg. Coi Inc.* 

Reseorch ond Development Center, 
P. 0. Sox 402, Corry, Po, 



Aircratt Fuel Booster Pump 


I'Jcctric inotor dtiicii ccntrifugiil 
pump, Miidcl RG-1 12S0-1 weighing 6.5 
lh„ is tilled ill 6,200 ppli. ill 27.5 psi. 
miiiinumi discharge pressure using jet 
engine fuel and lias canfiiinoiis tlnly life 
of 200 Innits iiiininiuin. The unit has 
excellent liigh altitude pcrfoimanec and 
iiiin tie 0|jcrutcd at extreme .imbient 
temperatures of —6? to 560 I', and 
fuel tem|>crature range —65 to 110 h', 
Motor is 0,65 lip.. 27v„ d.c., 26 amp. 
It is rented throiigli the Oaiigc and a 
seal driiiii prevents fuel seepage into tlic 



Filter Purifies Hydraulic Oil 


To provide tloaii oil for livdraulic 
s\ steins and serviMiie-cluiiiisms. I'atii- 
liain llvdra-l'ilter cleans out eoiitaini- 
nates to within I micron from new and 
iisexi material, the maker report'. 

The mobile unit cm also be used 
for flushing and testing aitd for tniiiv- 
fet of hvdniulic oil dirceth from drums. 

^ he equi|)uitiit has iiou cotrosiiig 
pi|}ing and reservoir and a 61tcring svs- 
iem which include's one comh Tpc. one 
magnetic and seven niietonic disk tvpe 
filters. 


rariilumi Mamifacttiring Division, 
hViesner-Rapp Co., Inc., Buffalo 10, 
N, Y. 

Emergency Power Battery 

Ultra-iiglitw eight 24-v. niekel-codi- 
umiii battciy for cmctgcncv' duty in 
liigh-speed aireraft |srovidcs ijowet for 
turn and slip indicators and cockpit 
lighting. 

Ilic battery rcimrtedh operates 
without electrolyte leakage during 
acrobatics at altitudes as high as 60.000 
ft. 

T he 21 cells -arc cemented together 
in a block and hoiitrd with glass fiber 
tape jiii])regnatcd with |xjvcste‘r resin 
for increased strength. Weight is less 
than 5 lb„ with dimensions of 4-25 
X 4.25 X 3-575 in. Individual cells 


vveigii i 02. 

Nife Batteries. Rcdditch. M’orches- 
tershire, I'aiglaiid. 



Pressure Transmitter Handbks 25G 

Model 451 54S "high vibration" 
pressure tr.msmittcr operates in r.ingc 
of 0-20 pvi. . . absolute, differential or 
gage . . wliilc subject to a sinusoidal 
vibration of 25G at ftec|ucneics up to 
2,000 cps. 

Repcatabilitv is limited bv the reso- 
lution of the potentiometer winding 
of 250 wires (0.45';). Weighing levs 
than 6 oz., the unit has a leiigtii of 2.4 
in. and a diameter of 1.75 in. 

G, M- Gianiiini, 918 E- Green St.. 
Pasadena 1, Calif- 

Cluteh Weighs 5.5 Oz. 

Model C-150 miniature clcctromag- 
nefic clutch has a power c(msuni])fi()n 
of 5 vv-atts. T he unit, witli a rcspiiisc 
speed of ahmit 10 to 15 milliseconds, 
mav he used as a higlivpced non- 
ehaltcring brake and for slip applica- 
tions for restricted periods of time, as 
well as for on-off clutch service. 

Design allows fur considerable miv- 
ali|iimcnt between driving and driven 
ineinhets witlioiit malfunction of tlie 
overall instrument. The clutch weigh.s 
5} oz., has a torque output of 7 in. 111. 

Dial Products Co,, 7 Bergen Court, 
Bayonne. N. J. 
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• D<‘«igiH->l for simple. s[H‘edy inainteitaiiec • Kqiially 
applicable to fighter.', transports atui missiles. 

For complete information on the Beiidix Stable Platform, 
write ECLIPSE-PIO-SEEIl DIVISION, BENDl.X AVI.VTION 
CORPOR.VTION, TETERBOKO, SEW JERSEY. 

New Yorle 17, N, Y. ' ' 

Send resvnvS lodoy lo Mr. C. S. Clevelond, Coordinolor oFTecbnieol Ploeemenr. 

Mlipse- 
Bomr 

DIVISION 


3-GYRO STABLE PLATFORM 

*Developed /n cen)Vnel/on wIH> FligM Ceefrel loborolery, WrigM Air Oevelepmenl Center 


NO GIMBAL LOCK. Fiim-tioiis ihrough loops, rolls, liiriis 
ill .3611° rolaliun about any airerufl axis vvitliont cneuuntor- 
ing girnlml lock ... at rales that meet performanec require- 
ments of higlily- iiiancuv-eruble aircraft. 

UNPARALLELED ACCURACY /WEIGHT RELATION. Weighs 
28 lbs. . . . iM-nipie- onlv ’ ■> eiibie foot of spare. Vzimuth 
drift rale*** is per hour max.: vertical drift rate** is 2® per 
hour mux.; lliresliold of vertical sensors** is as3' of arc. 

VERSATILE IN APPLICATION. As master reference, the 
Uenilix 3-Gyro Stable Plalform can replace all vertical anil 
directional gyros used for siiiTi functions as indication, auto 
pilot control, lire control, radar stabilization, navigation, 
etc. It can he iiseil as citlier free or slav-eil platform, but 
normally is slaved to vertical. 

• Total power requirement only 85 vvatls • Operable to 
performance specs witliln 2 minutes after power is applied 





ROHR is the world's largest producer 
of ready-to-install pow'er packages 
for airplanes . . . such as the Lockheed 
Constellation, Douglas DC-7, the 
all-jec Boeing B-52 and other great military 
and commercial planes. Result? 
A world of production experience 
and engineering skill! 


Today, besides power packages, this skill 
and experience go into the making of 
over 50,000 other parts for aircraft of all kinds. 
For the aircraft parts you need . . . call on 
ROHR. Remember, thousands upon thousands 
of famous ROHR power packages, 
plus millions of other aircraft parts, have 
made experience our best feature. 



ALSO ON THE MARKET 


Nco-l''la>ilict flanliiiig lights nre used 
.IS mcliistriiil wnmiiig lights. Model 
1-11)0 LSR is mmintcu atop psrhible 
ix.'dt'tals ndjiiceiit to Umding- gear of 
Oouglas .\?D Skswatrior tain jet 
liomhct. the lights require no nuin- 
tciiaiite. no fuel and no da\-to-<liiy 
sen icing and are neatlicrproof Light 
is openittd bt one batters and produces 
itp to 1,000 iiours.— Neo-l'lashcr Maiin- 
f.icturing Co., s210 Vallialla Drive. 
Buctxmk, Calif. 

Rack moinitiiig for Type s-119 record- 
ing (iscillogra|)li was designed to pennit 
use of the oscillogtapn in ground- 
mobile installations as well as a fixed 
raek-nioinit in pernianent installations. 
The entire oseilltigrapb tilts forward 
from the tack on a special hinge, per- 
mitting rcmoi al of the record magazine 
nitlimit taking the oscillograph from 
the rack. Hie nc«' mount is coii- 
stnictcd of .093 in. steel stock and 
measures 12 in. deep by 19 in. wide 
for insertion in a standard vertical 
rack. Its features ineliide; 36 or 50 
channels, linear frequency response 
from 0 to 3,000 eps, tceord .speeds from 
0.1 to 100 in./sce„ timing lines, trace 
identifier, reference tniecs.— Consoli- 
dated Engineering Corp., 300 X. Sierra 
Madre Villa. I'asadena, Calif, 

“Walkie" eleetrie truck, designed for 
handling cable reels weighing up to 
10,000 lb, also is available in capacities 
to 20,000 lb. Maximum reel diameter 
which can lie liandled is 90 in., mini- 
iimni is 36 in. Maximnm reel widtii 
is f)8 in. 'I'rnck operates with the 
liandlc in any ixisitiim-incUiding 
vertical, and wlietc reels of v.ining 
diameters must be handled.— Lewis- 
Shepatd Prodncl.s. Inc., Dept. R-25, 
Watertown. Mass. 

Ty]>e II viscometci, weighing 8 lb., is 
supplied as a portable unit for labor, i- 
torv or field me or as a pancl-moipitcd 
unit for use on either new or existing 
test eeinipmciit. Inchi<lcs thennoineter, 
filter, filter cartridges ami ,\X millet 
fittings. .\ flow system design cm|)loved 
ill the instrument makes possible read- 
ahiliti- witliin 1',’ of indicated viscosity 
at am (joint of the scale. Ranges arc 
-3 to 3.0 and 3-0 to 50 cciiti.stokes 
|x.rmilting use for measurement of all 
liquids used in testing aircraft fuel and 
hydraulic system coniiJiincnts.-Com- 
mcrcial Research Ijhor.itorics, IiiC.. 20 
Bartlett Ave.. Detroit 3. Midi. 

Air eliitcli press incluilcs an clcctro- 
pncnmntic control perniitting instan- 
taneous finger-tip starling and stoppinc. 
The press may be single-tripped with 


NDIA^. LOW COST 
CLOSE TOLERANCE 
CASTINGS 





ERAMICAST 

...Lebanon's new steel costing process offers 
purchasing agents and design engineers these 
quolity and pnee advantages: 

• CLOSE TOLERANCES. As close as -I- or — .003" to .005" 
per inch. 

• INTRICATE SHAPES. Ideally suited for producing castings 
of complex design and detail. 

FOR QUALITY . THIN SECTIONS. Metal sections as thin as of an inch. 
Knife-like edges down'to .030" or less. 

• SMOOTH SURFACES. Surface variations held to 125 micro- 
inches or better. 

• LOWER PRODUCTION COSTS. Jobbing wood or metal pat- 
■ rns can be used. Design changes are quick 

d inexpensive. 

FOR PRICE • REDUCED MACHINING COSTS. Smooth, accurate castings 
greatly reduce or eliminate machining eosts- 

• SHORT LEAD TIME. 

ADAPTABLE TO MANY CASTING SIZES AND ALLOYS -casting weights up to 
one hundred pounds or more. C arbon steel, conventional low alloys, stain- 
less steels and the superalloys. 

SEND US YOUR BLUEPRINTS. Our sales engineering department will show 
you how the revolutionary Lebanon CERAMICAST Process can be 
adapted to your project design. *■ 


LEBANON STEEL FOUNDRY 

63 LEHMAN STREET LEBANON, EENNSYl VANIA 

CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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liand or foot control or operated con- 
tinuously. I'edcral #S 100-ton unit 
features higher speed 0|)cniti(jn witli 
rnaxiinmn safeh.— l‘'cdcral Press Co,, 
Elkhart, Ind, 

Nylon splice-cap insulator fentures ex- 
treme ease, speed and simplicity of 
installation and electrical and incchnni- 
cal protection to spliced joints. “Snaj>- 
on-li)ck" design Assures factrny perfect 
insulation of svirc splices. Nw insula- 
tor eliminates threading. uT.tpping or 
hvistiiig of insulator dining installation 
and po.ssibiliti of loosening cien niulcr 
e.xtiemc vibration, rnmslnccnt nylon 
bods of insulator permits easy inspec- 
tion of coin|)letcd splice.— lincliaiiati 
Electrical Products Cnrp., Hillside. 
N. J. 

Platlmnn elcctiode spark plug is CA.\ 
approved for all Pratt W'liitus 
R-H60, R2SD0, R2000 and RlS'sfl 
engines. Mode! RR'QR features a 3-20 
all weather top, a new ceramic core 
design for anti fouling and 3 new 
plafinimi ground electrode design for 
long life.-B G Cnqioration, ?2I 
Broad Avc.. Ridgefield. X. J. 

Completely mitomatie anioelavc featur- 
es pusli-hiittna operation with timer, 
heat control, cycling control, air con- 
trol. water control, steam control and 
opening and closing- The anfocliivc 
maintains conshmt pre-.set temperature 



during all of its cycles and records a 
written record of each complete cycle. 
.Vutciclavcs arc used in the aircraft m- 
diistrv. cement produet manufacturing, 
rubber, plastics and gla.ss industrs'.— 
Philips &• Davies, Inc.. Kenton. Ohio. 

i nllv antomatic profile milling machine 
is Used for three dimensional automatic 
copy niillmg of dies, forging dies, 
plastic dic^. rubber and glass molds 
and turbine blades. 'Hie llsdrotracer 
provides a exmstant rate of feed rela- 
tive to tbc form being copied and will 
allow cavities with vertical faces to lie 
copied antOmnticallv-.-\\'ichman Prod- 
ucts Corp.. I0?2s Gipital -Avc„ O.ik 
Park, Detroit r, Mich. 

Low torque swivel joints, designed for 
all aircraft .applications, arc all stainless, 
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• With each "boom" of a jet crashing through the sonic barrier, 
aircraft engineers give the sleeping dragon's tail another twist. 
Out there in space-which mankind has dedicated itself to con- 
quer, lies the ugly, wallowing form of the next big challenge- 
temperature! 


We manufacture many things for our air arm . . . precision gear 
assemblies for accessory drive units, actuators, transmissions, 
computers and controls . . . complete components such as bomb 
hoists, gun turrets, radar tracking and scanning assemblies, 
hydraulic actuators, But we're also hard at work on top secret 
equipment which, in the near future, will help arm our “flying 
St Georges" as they slay the fiery dragon. 


Challenges like these are our long suit. We’ve helped solve 
tough problems for years ... and will keep on assisting wher- 
ever possible. Make your development and production problems 
our problems. Just write, wire or call: The Steel Products 
Engineering Company, Springfield, Ohio. 


THE STEEE PRODUCTS ENGINEERING CO. 


• (PWINCFIELV, OHI« 



lUPACTUREKI 




give your career 
a |i|t 

The first airplane to be equipped with a retractable hydro-lift — 
a landing gear that permits a landplane to operate from any 
surface, including water, snow. mud. ice and runways — has now 
been successfully flight tested by All American Engineering. 

This is typical of the kind of break-through project you will 
work on at All American Engineering. 


All American offers a complete engineering and development 
service to the aviation and the military. 

In this young and dynamic organization your personal contri- 
bution will receive full recognition. Our lest facilities are among 
the finest in the country. In this stimulating atmosphere you will 
work on a varieiy of projects; low target and air-sea rescue 
winches, in-flight refueling systems, ejection seal trainers, experi- 
mental impellers, many types of arresting gear and other problems 
of energy absorption. 

Investigate for yourself the opportunities at All American. 
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corrosion proof swivels that can be 
made from steel, alumimmi or tifuii- 
iiim. Simplified design climin.'itcs tlic 
need for beatings or ciflicr anti-friction 
parts. Several stocked asscniljlics can 
iie selected and snapped togetlier to 
make up different integral unit arrange- 
ments to suit installation and mounting 
ennditions.— 'I'lie W'catlicriicad Co., 
.\viation Div., Antvveq), Oilio. 

Model BT-2 two ton open back in- 
clinable power beucli type punch press 
has a mass production capacity of 250 
oper.itions pet minute on continuous 
operation, Pimclics and dies can be 
made clieaplv from coid rolled stock 
for short runs. Weighing 116 lb, the 
press is suited to small stampings. 
Standard stroke is J in.. } to H in. 
strokes are also available.— Alva .Mien 
Industries. Clinton, Mo. 

New precision bencli center holds 
iiiacliiiK'd ]>art within 0.0005 in. paral- 
lel to angle. Commercial tolerance gage 
slides along part, measures concentri- 
city and deviations from cone angle. 



Baieii center weighing 16 lb,. luiids 
work up to 5J in. long and 51 in. 
dkimctcr.-T'runsicoil Corp., M'orccstcr. 
Mmitgomciy Coniitv. Pa, 

Speedbin kits, for use in hand assem- 
hiv operations come ready to put to- 
gether and cjii be reset for caeii new 
oper.ition. .\diustable siuitter controis 
flow nf gravity-fed parts. Bins can be 
fed from the back witiiout disturijing 
production,— Speedasseinbiy Hquipmcnt 
Co, 26 Court St., Brookhn 1, N. Y. 

Weldmatic 1020, storcd-eiicrgy we-ldet. 
is said to liavc tlirce times tiic cnergv 
storage of its predecessor, the 1015. 
Millisecond weld time and high strcngtii 
welds without discoloration or metal- 
lii^ical change are featured, Hie cm'* 
wn also join dissimilar metals with varv- 
ing thicknesses.— Unitek Corp., 275 N 
Ilaistead .^vc., Pasadena, Calif. 



"The new Piasecki 
giant transport 
helicopter has 
been an exciting assignment.'* 

myi: Ktn irtUri, Stvior SHvelaral Trrt 

"Working on Piasecki projects like the H-16 has been challcirging and 
rewarding. This, together with good employee benefits and the fact that the 
plant is located in suburban Philadelphia, vvhere family living conditions 
are ideal, .has made Piasecki the company for me." 

ENGINEERS, excellent opportunities are open today, just as they 
were for Ken Waters when he joined Piasecki in 1950 as Junior Engineer 
from Ohio State. Here is your opportunity to team up with men who are 
engineering a new era in air transportation, to join a firm internationally 
recognized as a leader in the field. The future for large helicopters is un- 
limited. so too is your future at Piasecki. 

Investigate the following job categories. There may be a place for you 
in this fast growing organization. 


DESIGN • ROWER PLANT INSTAIIAIION • AEROOTNAUlCS • INSTRU- 
MENTATION • TESTING IFtIGHT AND STRUCTURE) • EQUIPMENT 
VIBRATION • STRESS ANAIVSIS • TRANSMISSIONS • AIRFRAMES 
^nd your resume today to Jobo Tanoone, Jr, Employmec 


FIRST IN TANDEM TRANSPORT HELICOPTERS 



HELICOPTER CORPORATION 
MORTON, PENNSYLVANU 
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G-E J47’s pass 7 million hours, are now adding 

11,000 HOURS A DAY 

Operational data paying ofF in newer G-E powerpiants of 
advanced design, greater performance 


Genera! Electric J47's installed in military fighters 
and bombers recently logged their seven millionth 
hour. And they’re now increasing this figure at the 
rate of 11,000 hours every day. By the end of this 
year, J47’s will be accumulating 12,500 hours a day! 
How is this J47 experience benefiting U.S. jet 
aircraft? First, G.E.'s accumulated know-how has, 
since 1948, resulted in a 24% more powerful non- 
augmented production engine. SFC has been 
lowered. Component improvements have length- 


ened operating life, cut minor repair (most recent 
example; the addition of “floating” turbine 
shrouds). 

Second benefit: this accumulation of J47 engineer- 
ing knowledge is presently paying dividends on an 
advanced engine in G-E test cells. Over 34,000 
G.E.-designed J47's have been shipped. Indicative 
of G-E leadership in jets, today, more G-E engines 
power Air Force planes than all other jet engines 
combined- 


Thigreis h Ovr Most Important T^duct 

GENERAL A ELECTRIC 



AVIATION SAFETY 


Saw % of your 
Wire Twisting Costs 


ROBINSON 
WIRE TWISTERS 







CAB Report on DC-3 , 


Higli Approach Caused Overshoot 

A NortliwJt \iclimrs Dougbs DC-3, oic.uds «rublc to hmk««. 

mmss. 

i"‘ £' •' Tu vt V tf"';: £ ',,t 



S'.."' 'S s;?S.3"iS& - 



„„„.a sflirC IF " ;Hs issfs r; 

g«, «« cryndcd ...d .he- «i..g flaps «crc „-a.d, Th. Ii,« «o.c inflated and had, no 



UNITED STeVlT'wIRE CO. 


Ft sEF'i" 

INSAC (intershte .Xitnass Comniunca- 

sst “~is“ 

ISSSJ- 



You Kain three important advantages when you 
consult Fulton Sylphon, originators of the metal 
MIows— f . Over 50 years experience in bellows 
snpneeriz^ is focused on your problem ; S. Modern 
production facilities geared to good service; S. Cost ■ 
Rxnqg opportunities through the design and production 
Incomplete bellows assemblies, 




‘^etfeliaw-TTtftpib 


FUITON SYLPHON DIVISION 



on the Douglas C-124B 


Like many other well-known military and civil aircraft, 
the Douglas C-124B Globemaster has special-design MB 
mounts to isolate its engines. 


Douglas power plant engineers said again the best 
tory in eveiy respect. 

absorb propeller and engine vibrations to protect crew 
from excessive fatigue and the instruments and structure 
from damage. 

' changing vibration control 
ustry has been MB's job for 15 


► manufacturing company, inc. 


KEAOOUARTEIIS FOR PRODUCTS TO ISOLATE VI88ATION 
. TO EXCITE IT ... TO MEASURE 










,,, 

hil «hci'l Mils not in conhict with the mil- 


mmmm 

lIpSP^I 


>i:ElS=Er 


C-97 


Aero Commander • AT-7 • AT-10 • AT-H • C-43 • C-45 • Bononia • Twin Bonanio ♦ 

Air Cobro • King Cobra . H-13 (Helicopter) • Flying Fortress • Super Fortress • 
Cessna 140 • Cessna 170 • Cessna 180 • Cessna 190 • Cessna 195 • Cessna 305 

Cessna 310 . 8-24 • B-32 • B-36 • C-81 • C-87 . L-S • Cotalina • PB2Y . T-29A 



Reads like a roll call of American aviation, 
doesn’t it? From smalt single-seaters to giant 
bombers and ponderous blimps, all have one 
thing in common— Lord bonded-rubber engine 
mountings to isolate power plant vibrations. 

This roll call indicates the past and present use of 
Lord engine mountings. As new milestones in 
aircraft propulsion are attained— in turboprop, 
jet and reciprocating— Loro will continue 
to prove its ability to produce new mountings 
with greater control over propeller disturb 
ance and engine vibration. They will 
assure less flight fatigue, greater passenger 
comfort and protection to aircraft structure. 
Look to Lord for the best in vibration control. 


S2F 


• R3Y 
RF • B4F 


designers 
end producers 
of bonded 

products 
since 1924 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 

r MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 

T Q r SYSTEMS COMPUTER SYSTEMS PRODUCTS 



Milwaukee 2, Wisconsin 


IS YOUR FUTURE as promising 

as a HELICOPTER'S? 

I We Ihinic the hiture oi the helicoptei is virtuctUy 
uolimited. Why net make your future fust as 
promising? 

SIKORSKY, pioneer helicopter manufacturer. 

WEIGHTS ENGINEERS 
ELECTRICAL ENGINEERS 
STRESS ANALYST ENGINEERS 
AIRFRAME DESIGN ENGINEERS 

to do impoitant work in the fascinating and fast- 
growing helicopter field. Expanding military and 
commercial requirements are a challenge to skilled 
men — offer excellent opportunities to further your 
professionol stature. 

Engineers whose abilities or experience quoliiy them 
for these responsible positions will enioy a well- 
reworded career with a seciue future and many 
benefits for themselves and their families. 

Send o complete tesume te R. L. Aulen, Penonnel Deportment 

SIKORSKY AIRCRAFT 

Bridgeport 1, Connecticut 
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EMPLOYMENT OPPORTUNITIES 


SCIENTISTS & ENGINEERS 



Now Republic Greatly Expands its 


Development 
and Experimental 
Activities 


Adding 425,000 sq. ft. of Floor Space 



phy$i«» 
melhematici 
physirel chsmittry 


POSITIONS ARE OPEN AT AU LEVELS IN THE FIELDS OF: 
eperotional enalysis missile armament 


serve-machonisms thermodynamics 

fire control stress analysis 

Convenfeni inlervlews wiff be orranged. 


vlbrelien A flutter 


Please forward eompUte resw 
Mr. R. 1. Bortner, Dept. C 
Assistant Chief Engineer 
ddmim'slralion 

PARMINGDAIE, L I, N. Y. 
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EMPLOYMENT OPPORTUNITIES 

COOK RESEARCH LABORATORIES 

THE FIELD OF RESEARCH OFFERS Satisfying CAREERS 


St progressive research 


engineers — Senior one 
— who ore inleresled ii 
Ing their coreers in thi 
reseorch. 

II you ore interested i 
ing port ol o GROWING COM- 
PANY — with OUTSTANDING 
P6RSONN£L-ot HIGH START- 
ING SALARIES — ond EXCEL- 
LENT WORKING CONDI- 
TIONS contocl 
Mr. D. M. Holiiddy 



tmmediole Openings in 
AERONAUTICAL ENGINEERING 
THERMODYNAMICS 
AERODYNAMICS 
AIRCRAFT INSTRUMENTATION 
RADAR 

MICROWAVE TECHNIQUES 
FIELD THEORY 
(Electro-Magnetic) 
SERVOMECHANISMS 


y^SlOO N. Monticelle Ave., A division of COOK ELECTRIC COMPANY 

Shohte, Illinois KEystone 9-2060 2700 N. Southport Ave.. Chicago, Illinois 

Electrreof and Meehonjcol Engineering and Manufaaiuring Since )S97 


Business flying growth creates need 
for Aircraft Designers at Cessna 

bid oppoptunltle* for creative enslneera. 








For a brighter future Join suooesaful Cessna 

flyinit clubs; and tf. . . _ 

15 minuten uf work in a Friendly city. MOST I 
IMPORTANT, Cessna offers individual recog- I 
nition, and new opportunities in both civil and I 
military aviation. At Cessna, you are an important I 
person. You will enjoy working here and you | 
will be given every opportunity to grow. 

Crssiia Airi-ralc Compuny, Ill P-21. II irhilii. 

Kansas. Slatn <‘xperipnt'f and qiinlifiriitinns. 


AIRCRAFT ENGINEER 

For Product Planning In 
Advoflcod Aircroft Engine Program 
with Generol Elfctric 
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EMPLOYMENT OPPORTUNITIES 

KORTH AMERICAN AVIATION NAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 



North American Aviation Has Unequaiied Opportunities for 

ELECIIDtlC, ELEEIIICAE. INSIlllMEnTITIDH 

ENGINEERS and PHYSICISTS 

North American oilers you major projects, advanced iacitities and experienced orqaniaation . . . 
where you can become a key figure in research, design and tesling of the electronic cmd eleetro- 
raechcmical components that will form the "bterins" for oirbome vehicles of tomorrow. 

You can loin the leading company in advanced aircraft design and production. To create a 
iavoroble climate for ideas. North American has eliminated the "coordinator." You work on your 
ideas — follow them through to completion. You may gain recognition ior your efforts in the form 
of Patent Awends cmd Suggestion Awards. 

SPECIAL OPPORTUNITIES: 

of high reiponas aloctrleal ood mechaalcal clcead loop aya- 
toma and componenla . . . in Iho avoluotion of Mach eonoora. 
gyios. occelotomelata, force tronaducera. 

ENGtNEERING RESEARCH LABORATORY: New poaiUona 
tor all typoo of eloctileo] and eloctionlc engineoro oxial ol 
oil Ibvala ol axperleoce In oux Roaearch Loborotory. Those 
poalUoof hove bean created by North American's leadersbip 
la research . . . you will toko up whore our reaeorch has 
led. You’ll work doeely with the world-recognlaed engl- 


ELECTRIC MOTOR DESIGN GROUP: A new group ie now 
being formed to design specialised electric motors. This Is 

and/or D.C. motor design experience. You'U work with 
new metals, oew ideas . . . you'll design the electrical mo- 
tors needed for future olrcralt deslgni, 

FLIGHT CONTROLS GROUP: A newly formed ascUon of 
ouc Flight Controls Group will tackle special probleme of 
controlling eight stability ot supersonic speeds. Openings 
exist ot all levels ol oxpetlence. including research-dlrecliva 
posiliaos. You'U probe the future in advanced sloges of 
lessaich . . . partieuloily In the development and testing 


ENGINEERING AHEAD FOR A BETTER TOMORROW 
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Become a Flight Officer 
with United Air Lines 



EMPLOYMENT OPPORTUNITIES 



ELECmONIC 

INSTRUMENTATION 

ENGINEERS 

ABRAMS 

INSTRUMENT 

CORPORATION 


PROJECT ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 


Timing devices 

WICHITA, KANSAS 

^eediaraft 

Rock;rtrTe';o;f^^^^ 

ABRAMS INSTRUMENT 
CORPORATION 
606 E. Shiawassee Street 
Lansing 1, Michigan 

coordination 
'Estisclf"’';*,! . 

production onwneer.ng 

development ^°^^°Q'ng 

*ssssf 

mm 

RAYTHEON MFG. CO. 
Woltham 54. MassaehuseTls 

1 PROJECT 

1 DEVELOPMENT 

11 / 

airline"captain 

WANTED 

EXPERT RADIO MAN 

seeks employmenf , . . World-wide 

/%p.---.A.n A.-A:..- CLuu|% 


sr.,ir"-s,rs“,™ 



iU N>» v'crk t>: K. r. 



AVIATION 



DIVERSIFIED 


ELECTRONICS 




CONVAIR F-102 


McDonnell f-ioi 

Sirifir"' 

pi«eck“ H-a 




fhIe'control^ 






RADIO CORPORATION OF AMERICA 

INOINIIHINO MODUCTS OlVItlON 
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Searchlight Section 


EQUIPMENT ■ USED or RESALE 


Now Available 

Collins 17L-4 And 51X 

VHF 

Communications 

Combination 

^(UlffSlK. 


WRIGHT ENGINES 




offers opporignities in 



]l resume to 
J. M. Hollyday, The Mortin 
Co., Baltimore 3, Md. 



FOR SALE 

Two L 049 
CONSTELLATIONS 
8 SPARE ENGINES 
2 BUILD-UPS 

SCHEDULED AIRLINE EQUIPMENT 
MIAMI FLORIDA 884639 


LO< KIIEEU V2X. 


LOCKHEED LODESTAR 
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SEARCHLIGHT SECTION 



REMMERT-WERNER. Inc. 


AIRCRAfT DEALERS 


PERSONAL and EXECUTIVE AIRCRAFT 

■iiy — 5ell — Ttsdr — Frngncf 
IMOVIIIf FOX nil LIST 

^^^GRAUBART AVIATION 

"WE OWN THE AIRCRAFT WE SELL" 


EXECUTIVE TRANSPORT AIRCRAFT 

■ EECHCRAFT *" ^‘oeKMEEB 

CONVAIR 6RUMMAN 

OOU61AS CESSNA 

WELSCH AVIATION CO. 


PARTS A SUPPLIES 

Alftra '•OORfTIr" ttCCH* " 
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Ojien Letter toAmerimnFU i g Carrim 


Year in and year out, you are the best customers 
for the world wide Air France network. This free 
flow of traffic between Air France and American 
Flag Carriers is indeed gratifying. We wish to 
express our warm thanks for your business and for 
your confidence in the dependability of Air France 
Services. We assure you that in the future, as in 
the past, the high standards of Air France will be 
maintained. We pledge continuing cooperation in 
realizing our common ideal of "one world" of travel. 


Henri J. Lesieur 
General Manager 
North, Central American 
and Caribbean Division 




AIR TRANSPORT 


Vigorous Air Coach Growth Continues 


Prospect is that 65% of domestic trunkline business 
will be soid in the low rate category within a few years. 


By Kathcriue JoliDsen 

Washington, D. C.— Bargain-rate 
coach business now accounts for more 
tlian S250 million of the scheduled 
domestic airlines total SI billion-a-vear 
business. 

Tlie coach volume of the trunt lines 
was S254 million for the year ended 
last June 30. It was S207 million for 
the calendar year. 

One carrier— EastCTn Air Lines— lias 
a definite coach traffic goal; 63% of 
total business. The prospect is that 
in a fen' years this will he the coach 
percentage throughout the industr;-. 
Coach now amounts to about 44% of 
Eastern’s total business. 

The attitude of the industry toward 
coach ranges from the aggtcssisc ap- 
proach of Eastern and Trans World 
Airlines, in particular, to the cautious 
approach of United Air Lines and 
American Airlines whose coach sers iccs 
appear to be dictated, in considerable 
measure, by competitise necessity. 

Tlic three areas of greatest competi- 
tion in trunkline sers'ice are also the 
areas in which the growth of air coach 
has been particularly notable; 

East Coast 

The stiff competition is primarily 


between Eastern and N’.itional Aiilincs 
for the New York-Miami traffic. Tlic 
number of coach passengers carried by 
Eastern for the year ended June 30 
was os'cr 1 million more than for the 
previous vear. The number of Na- 
tional coach passengers incrciiscd bv 
122,000. But more indicative. 57% 
of National's total domestic bu.sincss— 
in res'cnue passengcr-miles-wa.s in 
coach service tor the last year. More 
than 43% of nation's revenue passen- 
gers flew coach. 

West Coast 

United Air Lines-despite the theo- 
retical opposition of its President. W. 
A. Patterson, to coach trasel— is going 
all-out with coach sersices. operating 
six coach fliglits dailv o\er the Los 
Angeles-San Francisco-Scattlc route, and 
cs'cn usi^ lu-xury DC-6B airliners in off- 
hours. Inis is United’s answer to the 
aggressive policy of 3\'estem Air Lines 
and the additional competition of non- 
schcdulcd and intra-state carriers in the 


Transcontinental 

T3VA is emphasizing low cost coach 
sers-iee. 'fhe major current fight is be- 
tween TW’A's coach fliglits and the 
luxury sers’icc of the DC-'s of United 


and .American Airlines. So fat. the 
DC-7s appear to be lioldiiig a substan- 
tial part of the transcoiitmc-ntal busi- 
ness. Might customers continue to pay 
SI 58 for one-wav transcontinental serv- 
ice. Now there Is the iierv reduced fare 
ot $80, initiated by TWA, to lure them 

Two Carriers Decline 

Civil Aeronautics Board’s approval of 
7\3'A's plan for “combination'' service 
— caicli and first class passengers on 
the same flight— raises another now, 
and major, factor in the competition 
for transcontinental traffic. American 
openly opposed the TWA plan in its 
petition to C-AB. United also was op- 
posed but did not flic a petition. But 
executives of botli airlines arc already 
con.sidctiiig abandoning their opposi- 
tion and inaugurate similat "combina- 

‘Tt may not be a question of what 
SVC want and what we Ijelieve is right.” 
an American official commented. "It 
may be a matter of what we have to do 
to meet competition.” 

American’s concern: will the trans- 
continental tourist pav about $80 more 
for somcsvhat more spacious accommo- 
dations, a meal, or a cup of coffee on 
the same airplane? 

The coach business of only tsvo 
domestic trunklines shows a decline- 
Capital Aitlincs and Colonial Airlines. 

Although Capital svas a pioneer in 


Coach Traffic for Domestic Trunklines 



Reve 

000 Omitted 


load Facto 



year Ended 
June 30, 
1954 

year Ended 
June 30, 

Peicenlaue 

Scheduled 

Butinen 

year Ended 
June 30, 

Year Ended 
1955 

of Total 
Scheduled 
Buiinen 

Year Ended 
June 30, 
1954 

Year Ended 
June 30, 
1955 

TraniWeild. 

United. . 

Eastwn 

Americtn 

Nsdontl 

Northwest 

Ctpiitl 

Delta 

Colonial 

Branifl 

Continental 

987,985 
71 4,700 
638,602 
516,376 
369,526 
312,392 
307,206 
263,680 
186,755 
35,362 

1,214,723 

1,026,305 

1,716,492 

788,671 

491,437 

330,474 

278,700 

323,608 

315,483 

25,328 

46,462 

33.67 

19.71 

27.58 

12,55 

43.29 

27.76 

33.38 

15.84 

6.15 

2.92 

1,192,215 

689,912 

570,463 

700,653 

357,261 

290,474 

142,434 

124,409 

137,601 

10,461 

1,432,312 

988,369 

1,375,773 

916,877 

456,285 

290,607 

131,054 

163,805 

25,787 

18,681 

52.69 

27.77 

43.85 

25.16 

56.55 
37.28 
16.90 

35.55 
26.09 

7.57 

4.40 

9.74 

71 

70 

70 

70 

56 

62 

61 

73 

70 

68 

61 

57 

63 

69 
67 

70 
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coach business, its sliort-liaul system is 
not well suited to this type sets'icc- A 
saving of 55 or $10 a flight is not a 
great iiiduecincnt. Capital has discon- 
tinued dayliglit flights. This resulted in 
a decline for the year ended June 30 of 
28,506 revenue coach passengers (11.- 
380,000 rcsenue coach mileage) below 
the previous sear, 'ITte carrier plans to 
sitstiiin its present toaeh patterns. In 
addition, company executi'cs ate con- 
sidering the possibility of new coach 
flights os'cr new route awards from C.AB 
between New York-Buffalo. Detroit, 
eh icago. 

Colonial's decline in coach business 
is largch' due to less modem equipment 
(DC-ts) compared with its competition. 
l''ot the year ended June 30. Colonial’s 
air coach business dropped bv 10.03-1 
icvenue passengers and by 2,701.000 
rcs'cnuc ])asscngcr-milcs below the pre- 

Promotion Continues 

rhe scheduled airlines— willingly, or 
reluchintlv bs the pressure of competi- 
tion— arc promoting and plan to con- 
tinue promoting low-fate ait coach. But 
tlicrc is great coucem that coach is 
simple' a liick-door approacli to a lower 
air fare rate level, Manv industn' offi- 
cials complain that the difference be- 
tween first class and coach is inton- 
seqiiential, particularly in view of the 
rate difference. 

lire possibility of “bus" type service 
('vithout rcscn'ations) to more clearly 
define the difference hetween first class 
and coach scTS'icc has been discussed for 
scs'cral vears. hut still appears to base 
little favorable industn' reception, with 
the po.ssiblc exception of American. 
Coinpam officials say that the overhead 
cost of making resenations is minor, 
and does not balance the disadvantages 
of the "no reservation" police', particu- 
lirlv customer irritation at having to 
nait sce cral hours lor a one hour fliglit. 
Capital started its coach service sesen 
'cars ago on a "bus" basis. Competition 
from other carriers, offering the s;mie 
i rice coach .screicc on a resenation 
Ix'sis. though, forced Capital to follow 

Revenue Gains 

Here is the dollar \olumc increase of 
the airlines from coach business be- 
tween the rear ended June 50. 1935 
(listed lirstl .md the previous year: 

• TWA: 560.1 million, compared with 
550 million, a .SIO.I million increase. 

• United: Sdl.5 million, compared with 
52S.9 million, a 512.6 million increase, 

• Eastern; 557.8 million, compared 
with 521-9 million, an increase of 533,9 
million. 

• .American: 538.5 million, compared 
witli S29.4 million, an increase of 59. 1 
million. 

• National: S19.2 million, compared 


witli 515 million, an incie;ise of 54.2 
million. 

• Northwest; 512.2 million, for bolU 

• Western; 56.9 million, cnmirated 
with 55.2 million, an inete.ise of 5i.7 
million. 

• Delta: S9-9 million. eomn;ired witli 
55-8 million, an increase of 54.1 iiiii- 

Revenue Losses 

Capital's coach m emie drop|red from 
S6 million for the year endai June 30. 
1954 to 55.5 million for the followiiig 

Colonial's revenue drop|x:d from 
5439.362 to 5325.920. 

Br.miff Airwav's domestic coath re\e- 
nue was 51 million for the se.it ended 
June 30. Continental .Airlines' \s-.is 
5784.602. I'liese two carriers were not 
in coach operations for tlie full presi 

Here ate ubscrsations on coach b\ 
indisidual carriers: 

• T\A’.A Expects to eon'crt its Con- 
stellations to “combin.itioii” seniec 
promptly-"a matter of hours.” < Iffieials 
of the company anticip;ite Ibat in a 
tew years there will i>e no "eo;ieb" 
sersicc, that what today is "eoaeh" will 
become "standard" air sersiee, supple- 
mented bv a rclatis'cly iiisigiiificant 
amount of "luxury” sersiee. offeriug 
such adsaiitages as slee|X.Ts or private 
booths. 

• American officials say they svill posh 
a»icb sersiee ■while still keeping mu 
feet on the ground. " .'\merieaii will 
prohablv increase its coiieh flights next 

• Eastern credits its plicmimenal de- 
selopmciit of canch business oser the 
past scar to increased sales efioil and 
first cl.iss equipment— DC-7s and Con- 
stellations. 

Company officials say that the corn- 
pans 's aggressive polity in tiiaeli biisi 
ness— 65C? of total bitsincss— is sinipK 
Eiistcrii's response "to the deniamis of 
the public for more for their money." 
One example of Eastern's siles effort- 
was courtesy flights for 31.111)11 sehoo! 
teachers, a svidely trasclled gmiii). .A 
surscs showed that 21.000 hail never 
before put a foot in an airpkme. In tlie 
program l'i;istem also had .in eye on 
the long range intangible benefit of 
promoting airmiiidcdncss iiinoiig titil 

• United will put nesv sebeihiles iiilo 
effect in a fesv weeks with more empha- 
sis on coach, 'lire comixmy predicts 
that coach will account for 35''; of it.s 
total business in 1955. eompircd with 
2977 in 1954. United plans a major 
effort in air coach in 1956 ami 1957. 
When 58 nesv foiu-eiigincd aiieraft arc 
delivered in these years, the company 
contemplates conversion of its DC-6s 


I0« 


Ind<i|K'ndeiits Hit 
Ail* France Subsidies 

Paris-, A spokesman for three pri- 
sately-osMied krcnch airlines recently 
charged that gosc-rnment aid to the 
nationali/cd .Air I'tance in the last tew 
seats has peniiittcd the e.itiier to in- 
. crease its eapaciry hs 40''f. svliil; the 
independents snfferc'd a 2577 loss, 

rlic complaint cnnie in rebuttal to 
an o|)fii letter addressed to all members 
of the l•'^c•neh National Assembly by 
trade iiieinhcrs ot unions linked svith 
,\ir l''rana; aeensing the gus cnmictil of 
hisiiriiig pris'atc airlines in I'Tcnch Un- 
ion operations. East year .\it France’s 
profits on its l•'^ellch Union route.' arc 
said to base offset half the losses in- 
curred on international operations. Dur- 
ing the year. -Mr Kr.nicc Inst more than 
59 iiiilliiin before taking account of 
direct gmernment aid. 

The prisate carriers say that Ait 
I raiice lias recehed 5140 million as- 
sishince since 1047 in the form of 
subsidies or gmenimont-guarantced 

Ilaly Will Expand 
Airline Operations 

Romc-'l lic Italian government plans 
to s|itnd approximately 52.6 million ex- 
panding (iiimestic and internatianal air- 
line services during the next three 
scars. The money will he divided evenly 
lietssecii I..AI and .Mitalia. 

l-.-M's domestic service in the "de- 
inesseil" areas in Smitliem Italy arc to 
iperate on lower fates to eiicour.ige 
increased traffic. Rates \si1l saty depend- 
ing upon the economic status of the 
coimmmitic.s. .An inctcasc in traffic will 
result III reduction of this siihsidy. 

.Alitalia nil! he encouraged to de- 
selop iiiteniatiim.il service to the Far 
East ami .Australia ami from Rome to 
Nairobi ami -South .Africa. 

American Protests 

.Aiiicriciiu Airlines has protesled to 
the Civil .-Aeronautics Bii.ird tliat a 
lomhiiiation air tr.ivel-.uito rental tariff 
pliiimcd hv United Air l.ines is "cle.itly 

.Ameticaii’s compl.iint st.ites; "Tlic 
fares in flic t.uiff . . . would provide 
passengers hetween selected pairs of 
points 'vith 1 577 disenuiits on both the 
air tnmsportatioii provided by United 
and the automobile rental sersiee but 
iiiilv if both services arc used." 

.American ckiimc'd that round-trip 
ixissengers Irascliiig on such segments 
would he paying more for an ordinary 
round-trip ticket than they svould if in 
iiddih'on to the roimd-trip ticket they 
ohlaiiicd the tie-in automobile rcntal- 
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Flir till' Hi-<lK]iii[; iiiltir, sidv-liv-siiiv iiiartui-lion 

Cessna T-37. . . Designed for Jet Training 


.•'iili'-hy-siiio sonting is a nniquo fe.itiirn of 
Ihn now T-37, hoinir ilevploperl for the .Air 
Foreo by ('ES.<NA. Il is one of many feu- 
luros which inako it ensior for eaciot-pilotR 
to t'hiinBP from iirop-iirivon to jot airplanes. 
In tho T-8T a llight inslruetor is literally (he 
eailet’s Htthl-lmnci man. .As a result, the c-adet 
gets the benefit of eloser, more personal 
insinu'lioii. Thus, side-hy-side seatiiiK makes 
an importaal coiitriiiulioii to the nveral! 


mission of the nesv trainer liy permilliiii; 
sinnolher. .safer Irunsilion In jets at an 
earlier stage of pilot trainiiii:. This, in lui n, 
reduces ir.ainiiitr time and costs. 


CRSSN.A, awarded the responsibility of de- 
volnpiiig nil nirpinue to meet these require- 
ments, is proud to he a pariner with the 
.Air Foree in jet .age planning. 


CESSNA AIRCRAFT COMPANY 


Gl 


tssm. 


Be an Aviation Cadet. 

Inquire today at your Air Force 
Recruiting Office about the 
future your Air Force offers you. 


IDS 


WICHITA 


KANSAS 
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Trunks Battle for New Routes 
In Final Round of Denver Case 


Washington— Civil Aetonaiitics Board 
concluded the 10-year-old Dtincr 
Service Case with oral arguments last 
week that produced an explosive final 

American Airlines attacked both 
'1 rans World Airlines and United Air 
Lines. 

United then tackled TAVA and 
TWA struck hack at both American 
and United. All three of the tianscon- 
tiucntal carriers were accused of heing 
"scared" of competition by the re- 
gional tninklines. 

nic intensitv- of the airlines fighting 
in the Denver Sendee Case highlights 
the current scramble by the industrv 
for new routes, a development that has 
occurred with the recent change in 
policy at C.^B. 

The Board is at present making new 
route awards after a long reliance on 
interchanges as a substitute for route 
expansions. 

-All of the airlines have not neces- 
sarily welcomed the Board’s change in 
ath'tudc. Commenting on the rash of 
new route applications and the Board's 
stated desire to rush them through, 
United’s president, W. A. Patterson, 
claimed; "’nictc is obviouslv an uncer- 
tainty on the part of airlines as to how 
far CAB intends to go in creating new 
airlines and paralleling routes. As re- 
sult airlines ate filing for new routes in 
order (o maintain a balance of com- 

Competition Balance 

"Certain airlines have filed applica- 
tions into territory vie service. In feat 
of how tlic Board may act on such ap- 
plications, we ate forced to file into 
others territory to be sure vve maintain 
a balance of competition. 

"Frankly, this explains out Florida 
appliaition. In my opinion it is difB- 
cull to present any outcome of the con- 
fusion that exists todav." 

United's major line of argument in 
the Denver case bote out the com- 
pany's desire for "protection.” Attornev 
H. Templeton Brown claimed "some- 
thing must be done for United to 
counterbalance costlv diversion." He 
said United would sustain a diversion 
of S23 million per year under the 
examiner's recommendations in the 
case and from Board decisions aheadv 
made in the New Yotk-Chicago case. 

The only ofl.sct available to United 
would be its certification at Kansas 
City and Pittsburgh, according to 

The Board was urged to approve 


United’s applications for service at 
both Kansas City and Pittsburgh. He 
said neither city was receiving the 
kind of air service it should and par- 
ticularly scored T\\’.A for "providing 
Kansas City with fewer transcontinental 
services today than in 19-J7." Brown 
also asked the Board not to lift the re- 
strictions on American Airlines' trans- 
continental services out of the San 
Ktancisco-Oakland Bay area. 
American's Views 

American answered the opposition 
to its requests for relief from restric- 
tions as "selfish” appeals to prevent 
needed competition. Howard C. A\’esl- 
wood, American attornev. called on the 
Board to cease "coddling" United and 
Trans World. He said the situation 
reflects a serious and unhealthy com- 
petitive unbalance- .-Nmcrican's applica- 
tion in the case is concerned with; 

• Removal of the restriction on trans- 


Civil Aeronautics Board propoved a 
;uulti-clemcnt service mail rate struc- 
l;ifc for the 13 local service air carriers 
last week which will result in an annual 
saving to the Post Office Department 
of S237.000. 

An equal amount of money, how’- 
cver. win be paid out in subsidy by 
CAB to the same carriers (AW Sept. 
IQj- 135). 

Tlic changes in the local industry’s 
;nail pay scales are based on those 
made recently for the domestic trunk 

CAB estimated that the dual-rate 
structure proposed for the local lines 
will produce an average yield of 51.05 


Mail Rates 

Estimated Yield per 


Mail Ton-Mile 

All^heiiv 

... 114.20 Cents 

Boiumzj 

... 97.16 

Central 

... 106.94 

Frontier 

... 75.76 

Lake Central . . 

. . . 176.40 

.Mohawk 

. . . 100.46 

North Central . 

... 101.60 

Ozark 

... 124.09 

Piedmont 

91.11 

Southern 

. . . 99.14 

Southwest .... 

.. 123.21 

Trans-Tesas . . . 

-. 97.18 

A\’esl Coast . 

.. 121.96 

Average 

. . . 104.78 Cents 


continental .service to San Ftancisco- 
Oakland. 

• Certification for service at Denver. 

• Permission to fly nonstop bctvvcc;! 
Detroit and Los Angeles. 

Trans World, in turn, strongly ob- 
jected to further increasing America;i's 
size, claiiiiing that unrestricted rights 
at San P'rancisco would make tliat 
c.'Hrier beneficiary of more than 1,800 
wholly new route miles. TWA counsel 
James K. Crimmins urged the Board 
to give first consideration to 'TWA’s 
.ipplication for Denver service— the 
basis for the entire case and reject all 
other applications. 

"Actually, American and United ate 
primarily using tl;e proceeding as a 
"grab-bag" for new route awaixls and 
extensions completely unrelated to the 
needs of Denver." he declared. 

The Board was asked to recognize 
the existing deficiencies in Den- 
ver's air service, which Crimmins at- 
tributed to "United's cast-west mo- 

He claimed TA\’A is best suited to 
;neet Denver’s urgent need of long- 
haul service, particularly in tlic ait 
coach field. 


per mail ton-mile compared to the cur- 
rent average of 51.55. 

This two-part rate will consist of a 
line-haul charge of 30.17 cents per 
mail ton-mile plus a terminal charge 
per pound of mail enplaned raugirtg 
from 3.32 cents to 33.21 cents varying 
by class of station. 

Annual total service mail pay for the 
local service industry under the multi- 
element structure will be approximately 
5883,000. This is a reduction of 
5257,000 from 51.HO.OOO in service 
mail pay under present rates. 

The individual rates per mail tnn- 
mile proposed for the 13 local air car- 
riers (see box) are to be for the period 
July 1. 1955 through Sept. 50. 1955. 

The mail compensation for each 
carrier after Oct. 1 w ill be paid month- 
ly after computing the sum of tlic 
line-haul charges and the tcnuinal 
chames. 

Therefore the Board's estimated 
y icid per mail ton-mile will immediate- 
ly change. Major changes will be oc- 
casioned by route adjustments and 
airport changes and in some cases an 
arbitrary application of a terminal rate. 
■\ new airport service will require a 
iccomputation of mileages and a cor- 
responding change in the linc-hau! 
charges. 

-Any station that is not specifically 
classified by the Board will automatic- 
ally Fall under the terminal rate of 9.96 
cents per pound. 


CAB Proposes Feeder Mail Rate 
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Frye Short Takeoff Transport 
Ready to Leave Drawing Board 


Tiic I'nc F. 1 iargeopacih’. four- 


cngme transport bfing tailored as a 
“DC-3 replacement” is taking on 6nal 
drawing-board form wliilc its owners 
searcb for a coiitraetor to inanufaclutc 
the aitcraft and. as iinportantU. for 
future customers. 

Final wind tmiiicl tests arc being 
conducted at tlic Unisersits of Wichita 
to work out the best possible nose 
configuration, and prototype construc- 
tion is scheduled to begin next .spring, 
Coneurrently. flic newU'-fonned Frye 
Corp. in I'’ort Wortb, Tex., is receiv- 
ing inquiries from both foreign— the 
first sale probably will be made to a 
Far Kastem airlinc-aiid U. S. local- 
service carriets. 

Jack Frye, companv head and former 
Trans World .Mrlines' president, told 
Aviation Week that fisc feeders ate 
following the pro|cct closelv. Frve plans 
to confer with officials of these airlines 
and others to work out a standard con- 
figuration for tire F. 1 for fecdctlines. 

llie company also proposes to offer 
the new plane to tlie military sersices 
on an "off-tlic-shelf' basis. F'ryc said. 

At present, the company lias placed 
a 5350,000 price fag on the F. 1. 
Contract Production 

The photograph of a model (above) 
depicts an eaily version of the F. 1. A 
mote accurate configuration gives the 
airplane a slab-sided fuselage and, ten- 
tatively a nose resembling a flying boat 
how to case cargo loading. The cockpit 
also has been moved forward for better 
visibility. Tlic landing gear will have 
a single main strut coming down from 
the inboard engine nacelles and con- 
necting with structs splay ing out trom 
the lower fuselage. 

Frye Corp. expects to start constme- 

locatc facilities close to its present 
offices at 617 Texas St.. Ft. Worth. 

TTie firm plans to stick to engineer- 
ing and devotopment. with F. 1 produc- 
tion contiactcd to an outside company. 
Ftyc explained that the new finn does 


not want to dissipate both capital and 
time through the building mamifactur- 
mg facilities, when there is considerable 
production capability available as a re- 
sult of this country's military buildup. 

lie reported that negotiations have 
liccn under way for some time with a 
number of aircraft manufacturing fa- 
cilities but that no final decision has 
been made. The airplanes will be pto- 
duced nndet ”une roof.” he said, with 
the contractor responsible for producing 
and assembling the plane. 

The F, 1 may also be produced in 
Furopc and, possiblv. Latin America, 
in the company s own facilities, bv ar- 
rangement with an existing inanulae- 
turer or by license. Frye said that the 
firm is now discussing the possibilitv 
with fimis in two European countries. 

Easy producfliility. assembly and 
maintenance will be featured in the 
pfanc, vvltli all major structures designed 
to operate willimit tcplacemcnt for 50,- 
000 flying hours and 1 5 vears, com- 
pany officials say- The key man behind 
this philosophy is Frye's right-hand 
assistant, Kurt II. Weil, who figured 
importantly in the design of the rugged 
Junkers jO-52 tr;-motor transport and 
operated a JU-52 airline in the Middle 
Fast before coming to the U. S. 

Weil's main job has been, and is 
to w'jtchdog the F. Fs design and 
production so it remains simple. Only 
conventional materials will be used. 

A number of equipment manufac- 
turers have been called on to develop 
components for the F. 1; tlirce landing 
car manufacturers are working out 
csigns on a competitive basis. 
Short-Field Flying 

The Frye F. 1 is not designed for 
beauty or speed— its main purpose is 
to take 8,000-10,000 lb. jjayloads off 
tlie ground in less than 1,000 ft. at a 
takeoff speed of less than 55 mpli. and 
then catty it some 250 mi. 

It was initially designed for use in 
underdeveloped world areas where toad 
and rail transportation facilities were at 



a minimum. Frye emphasized that the 
F. 1 is not intended to be competitive 
to another, mote sophisticated "DC-3 
tcplacemeUw'' flic new Handley Page 
Herald, which features a pressurized 
cabin, retractable landing gear and a 
200 mph. cruise speed on 505? power, 
“III fact,” lie said, “we have told 
some potential customers that they 
would be better off if they took ,i look 
at the Herald, because wc feel it will 
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Erratic Approach Blamed in Crash 


suit them better than me F. 

Frye said he feels that the basic 
F, 1 has considerable design "strelch” 
so that further jictforniancc gains can 
be built in at a later date, llic com- 
pany has been evaluating a nunibet of 
turboprop povvcrplants in tlic 900-hp, 
class, he said, which will give the !■'. 1 
a cruise speed of about 170 iiipli. and 
top speed of 195 mph. and cut takeoff 
distance over a 50-ft. obstacle to .iboiit 
OOO ft. Boundary byct control is an- 
other possibility under study. 

Apparently no firm decision lias been 
made on a water-based version. Weil 
says th.it the F. I's operating costs will 
be so low that an operator would be 
better off hacking out the necessarv air- 
strips rather than putting on expensive 
floats. Weil indicated that he would 
rather go to hydro-ski-type landing gear 
th.in conventional float arrangement. 
Frye's Structure 

Frye Corp., organized some six 
months ago. is a privatcly-fin.inccd 
group. In addition to Jack Frye and 
Kurt Weil, other firm members arc: 

Guy W. Vaughn, former president of 
Curtiss-W right Corp.; Robert Heller, 
of Robert Heller Associates, a Cleve- 
land industrial engineering and ron- 
.sulting firm; A. William Morriss III. 
partner in .Morriss Realty Co., Granite 
City, III.; John D. Murchison. Dallas, 
Tex., and Perry R. Bass and Francis H. 
McKillip, both of Ft. Worth, 

Tlie chief engineer is 5\'illiani Ros- 
scau, formerly of McDonnell .Aircraft 
Corp. Other associates include: Capt- 
D. W. Tomlinson IV (USN, ret.), 
former TWA vice president-engineCTing 
and deputy commander of the Berlin 
Airlift; Capf. Walter S. Diehl (USN, 
ret.) specialist in airplane design and 
research and applied aerodvnamics, and 
Dr. J. M. Frankland, aircraft structural 
specialist. 


Probable cause of the crash of a 
Lillee .Aerce Italiane DC-6B neat Idle- 
wild Airport Dee. 18. 1954 was an er- 
ratic approach which resulted in a 
descent to an altitude too low to avoid 
striking a pier which supported the left 
tow of slope line approach lights, the 
Civil Aeronautics Board repotted last 

Pilot fatigue due to the particular 
and difficult circumstances was a con- 
tributing factor, the Board said. The 
entire crew of ten and 16 of the 22 
passengers were killed. 

The flight from Rome to New York 
was uneventful and the aircraft re- 
ported to Idlewild tower and was 
cleared to enter a holding pttern lo- 
cated about 13 nautical miles from the 
airport and was "laddered down" to 
the number one position to approach. 
Weather conditions deteriorated below 
the ceiling minimum of 400 ft. and the 
flight continued to hold. 

Weather conditions improved and 
the flight w-as cleared for an approach 
to Runway 22 using the back course 
of the Instrument Landing Svstem. 
The flight reported that it had discon- 
tinued this approach and was issued 
niisscd-apptoach instructions and re- 
turned to the holding pattern. Shortly 
thereafter the weather conditions again 
went below the minimum, 

Approach control then asked if the 
flight would be able to make an ap- 
proach to Runway 4 considering the 
tailwind component. The flight ac- 
cepted and started its approach and 
then advised the tower that the ap- 
proach had been missed. The flight 
then attempted a ground controlled 
approach, which it missed, and re- 
turned to the holding pattern again. 

'live flight was again cleared for an 


ILS approaeli to Runw-.iy 4. This was 
the third approach to this runwav and 
its fourth to tlic airport. It was on this 
approach that the DC-6B struck the 
pier. Ceiling at the time of the cra.sh 
was 200 ft. with a visibility of miles. 

-Approximately S0% of the aircraft 
was rectivered and the examination dis- 
closed no evidence of fatigue cracking, 
stmctural failure or malfunctioning 
rontrols- 

Ihc report stated; "Diuing the 
Board's investigation and analysis of 
this accident, careful consideration was 
given the possible misinterpretation of 
the approach liglits or an illusion as- 
sociated with them. Evidence regard 
ing misinterpretation or illusion would 
be primarily the testimony of the crew. 
I'his was not available for considera- 
tion, the entire ctew being fatally in- 
jured. Uic Board recognizes these as 
possible factors; however, from all the 
available evidence, the Board was un- 
able to determine whether or not the 
lights were a fector.” 

In its official report. C.AB noted that 
a discussion of approach light misinter- 
pretation was carried in .Aviation 
Week Jan. 31, Feb. 21 and .Apr. 11. 

National Plea Denied 

National Airlines may seek a review 
by the Supreme Court to block an 
Eastern Air Lines-Colonial .Airlines 
metget following a denial last week by 
the U-S. District Court of .Appeals of 
National's plea for a stay of tlie pro- 
cedural steps in the Eastern-Colonial 

'T^c appeals court also dismissed 3 
National petition for review of Civil 
Aeronautics Board orders limiting is- 
sues in the merger case, 



KEW YOBK'S $5.MILllOH AA’est Side Airlines Terminal opened 
this month, offering relief for NervarV-bound passengers who for- 
merly left by bus from the East Side Terminal only to find them- 
selves cor^ht in traffic jams that sometimes required up to an hour 


At present, the foiu-story building houses Ihe facilities of seven 
U. S. aiilincs-.AIIcgheny, American, Eastern, Mohawk. NaUooal, 
United and Trans ^'orld. Northwest Orient is scheduled to move 
in in the near future. The building itself is located between Tenth 
and Dyer Avenaes with its main entrance on 42nd SL 
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The Cornelius Model 130 compressor^: is the heart of the complete 
Cornelius "packaged” pneumatic system which includes inlet air filter, 
starting relay, radio noise filter, moisture separator with automatic 
condensate dump and heating element, back pressure valve, check 
valve, relief vaive and pressure switch. 



only Cornelius “packaged” pneumatic systems ol 


The Cornelius “packaged” pneumatic systems 
draulic motor drives. Please write V ' ■ 

the application of this “packaged’ 
ponente which we manufacture. 


c systems are available with either DC, AC or hy- 
in order that a Sales Engineer may discuss with you 
system as well as the many other pneumatic com- 


THE CORNELIUS COMPANY 


PIONEERS IN TH 


DEVELOPMENT OF AIRCRAFT PNEUMATIC SYSTEMS 


CAB ORDERS 


Pan American World Airnaw leave to in- 









Oct, 18-21 at tlic Saxonv Hotel in 
Miami Beach. Fin., The group will 



man from the 
’’flyingest” 
business 
talks about 
Airwork. 




probably the 
I of all those 
aircrjift. At 
age a take-off 


“That kind of flying demands the 
utmost in engine performance 
and reliability. That’s why I 

my engine and engine driven 


Q>eami. 


f Pilot 
ir & Son, Inc. 


c is 1 of the nation’s 4 
P&WA overhaul bases . . . and the 
joration pilots prefer. 


MILLVILLE. ARLINGTON, 
ATLANTA, MIAMI, 



flirwork 

■ ■corporation 


Mill 




These Engineers are 
discussing the results of 
a simulated dynamic 


by an EASE a; 
computer. 


TO THE ENGINEER WITH AN EXCEPTIONAL, INQUIRING MIND- 
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EDITORIAL 


Management Challenge 


Admiral Arthur W. Radford, chairman of the Joint 
Chiefs of Staff, is the latest top Anterican official to 
warn of the increasing grar ity of our technological race 
with Russia in deccloping new weapons (see page 1 5). 
Ihe increasing pressure of this race is esidenf in the 
chaitging pattern of researclr. desdopment and procure- 
ment of aerial weapon systems reported in recent issues 
of An.siioN' W'ekk. Tlie militan' are making increasing 
demands on the aviation iiidustrs and its supporting 
structure to des'clop equipment faster, produce it cheaper 
and deliver it sooner. 

Successful operations in this newh' evolving develop- 
ment and procurement svstem pose new and tougher 
challenges to the management of airframe, engine, 
avionic and component mamifactuting firais. For the 
large industrial giants in the aviation business, the task 
of weapon systems manager will provide a new barometer 
to success or failure. F'or the sub-svstem and component 
manufacturers, lieavier emphasis on development and 
new relations with the weapon svstems manager will 
impose heavier loads. 

Competition is getting stiffer with better rewards for 
the successful and lean pickings for those organizations 
that lag in development or production performance. 

There is going to be increased pressure from the mili- 
tary to persuade industry to invest larger portions of its 
profits in research and development facilities and efforts 
to push the state of the art ahead at a much faster pace. 

1'here is going to be less nursing along of technicallv 
troubled production programs and more hard-boilal 
wiping out of products that don’t fulfill a manufacturer’s 
promise. 

There ate going to be major shifts in the financial for- 
tunes of individual companies, depending on how well 
they adjust to tlie changing pattern. 

In the face of a wide varietv of pressures from the 
military customers our industrv must develop a strong 
independent voice of its own. capable of exerting ef- 
fective counter-pressure against impractical and restric- 
tis'c government policies. Unless the industrv develops 
effective spokesmen and sound techniques to support its 
case it wn easilv be swamped bv a rising tide or politi- 
cal and military bureaucracy in the weapons business. 

N'ever before has management of the aviation indus- 
try faced such a difficult challenge. Xcver before has it 
had a better o|}portunitv to serve tlic interests of this 
country better. 

Keep Ihe Sabre Knights 

Air Force brass has made a grave mistake in disband- 
ing its Sabre Knight jet acrobatic team from the 32ifh 
Fighter Interceptor Squadron at tlanrilton .-XFB, Calif. 
Apparciitlv USAF feels that one jet acrobatic team is 
sufficient to represent it publiclv and has picked the 
Thimderbirds as its official stunt group. We strongly 
disagree with this policy. 


USAh' badlv needs public support not only generally 
for its entire program but also specifically from the 
vouth of the nation from whom it must draw its future 
pilots, air crews, missile technicians and all of the Isigh 
grade human skills tliat it takes to turn weapons and 
material into a top notch figliting force. 

Jet acrobatic exhibitions conducted with the precision, 
skill and safetv that hav e characterized tlie operations of 
tlie Sabre Kniglits, Thimderbirds and the Navy's Blue 
Angels are a dramatic method of stirring public interest 
in general and the specific interest of young men in their 
countrv's airpovver. US.AF needs more jet aaobatic 
teams, not Ics.s. It should reverse this shortsighted policy 
and re-organize tlie Sabre Knights. 

British Misinformation Service 

Here is a little gem of aeronautical misinformation 
just received from the British Information Service, an 
official agenev of the British government. Tn press scn’ice 
bulletin P. 8249. dated Sept- 20, 1955 and marked for 
the attention of aviation writers, this official propa- 
ganda agenev says; 

"British Engine in World Speed Record One of Sev- 
eral Made Under License in the United States.” 

This release goes on to "inform” aviation writers as 
follows: "The US.\F Super Sabre’s magnificent feat of 
flying an average of 822 nipli. to gain the world speed 
record is affording considerable satisfaction to British air- 
craft manufacturers. 

"Beside tlicir natural pleasure at the success of a friend 
they arc also cheerfully reminding each otlier that the 
F-1(X)C engine is the famous British Sapphire made 
under license in the United States by Pratt & Whitney 
as the J57 and bv Curtiss-Wright as the J65.” 

Tliis release goes on to “inform” aviation writers that 
the Bristol Olvmpus “developed to produce 15,000 Ib. 
thnist is also being made bv Pratt & WTiitney as the 
J67." 

-As U- S. aviation vvTiters and British aircraft manu- 
facturers know, the J57 engine is strictly an American 
product designed, developed and hnilt by Pratt & Whit- 
nev Aircraft. The only license involved in the J57 is that 
issued bv Pratt & AVhitnev to the Ford Aircraft Engine 
Div ision in Chicago to augment production to meet the 
tremendous US.AF and Navy demand for this tiirbojet. 
U. S. aviation writers and British aircraft manufacturen 
also know that the design data on the British Olympus 
has been licensed to Curtiss-Wright, not Pratt & Whit- 
nev, for development of the J67 turbojet. 

Britisli aircraft niamifactnrers must also be "cheer- 
fullv reminding each other” that this ty pe of misinfor- 
mation peddled abroad by an official British government 
agenev docs them incalculable harm. Their “natural 
pleasure at the success of a friend” must be tempered by 
the conviction that thev need a new aviation writer in 
the British Information Service. —Robert Hotz 
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NEW POWER SOURCE 
TIGHTENS RADAR DEFENSES 

Million-Watt Klystrons Aid Detection of Distant, Low-Flying Planes 


THE STORY BEHIND THE STORY; 


above? To borrow from .in old biiscbiill 
expression, "You can'i hit ’em // you 
ctm'l see 'em"— .ipproaching planes that 
formerly evaded radar dercelion can now 

■ Behind this improved radar vision is a 
new family of high power lubes known 
as Megawati Klystrons. These new tubes 
not only provide greater ability for 
beaming radar impulses against small 
and distant objects, but provide a new 


improvement to a teehniituc known as 
,\1.T. I. or Moving Target Indication. In 
radars without M.T.l. everything within 
the beam of the radar appears on the 
viewing scope. Images from trees, ter- 
rain. buildings, all combine to form 
"ground clutter" on the scope. M.T.l. 
eliminates this “ground clutter" by indi- 
cating moving objects only. Therefore 
with Megawatt Kiysirons, approaching 
aircraft can be spotted sooner and 
defenses can be alerted more quickly. 

■ Producing millions of watts of elec- 
possible illumination of small objects 


to provide clear, sharp images on the 

Klystron’s stable performatvee and long 
life assure that these rad:ir sentries arc 
conslanllY on guard. 

a The Klystron tube made microwave 
radar po.ssihle. Developed hy Sperry, it 

waves. Today, Sperry producc.s Klystrons 
covering a wide range of powers and 

both military and industrial. To meet 
demands for these tubes, a new plant 
has just been opened devoted c.xclusively 
to Klystron research and production. 
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J’s tallest pile d 
World’s toughest test ri 
for 

Elastic Stop® nuts 




Departmen) N77‘925 * 2330 Vauxholl Road * Union, N. J. 

The red locking insert In an 
Elastic Stop nut guarantees 

* reusability 

• vibration*proof locking 

• thread sealing ... no galling 

* immediate identification 

* adaptability to all shopes and sizes of threaded fittings 

• suitability to production line assembly methods 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


Raymond makes a practice of using Elastic 
Stop® nuts for bolting together sections of leads 
and booms on all their pile-driving equipment. 
The red elastic locking collar of these vibration- 
proof fasteners has successfully maintained its 
grip under these severest of all vibration and 
impact conditions! 


Whether used on aircraft or locomotives; 
guided missiles or steam shovels . . . more than 
twenty years of field testing on applications 
where safety and severe operating conditions 
demand a fastener that will not shake loose, 
prove that . . . you can rely on Elastic Stop nuts. 


Each hammer-stroke of this 270-foot pile driver 
delivers a 24-foot-ton wallop! It was built by 
Raymond Concrete Pile Company to drive 200- 
foot pipe piles for the foundation of units being 
added to the B. C. Cobh Steam Plant of Con- 
sumers Power Company, at Muskegon, Mich. 



